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(54) GENE OF YEAST BELO NGIN G TO GENUS CANDIDA 
(11) 4-228080 (A) (43) H (19) JP 

(21) Appl. No. 3-116596 (22) »l (33) JP (31) 90p.l96226 (32) 26.7.1990 

(71) TAKARA SHUZO CO LTD^72) OSAMU TAlCEDA(4) 

(51) Int. CI 8 . C12N15/57,C12Ql/04,C12Ql/68//C12Ql/37(C12Ql/04,C12Rl/72) 



PURPOSE: To determine the secretory acidic protease gene sequence characteristic 
to a pathogenic yeast of genus Candida in a specimen and provide a detection 
method for the gene sequence and a kit therefor. 

CONSTITUTION: The objective secretory acidic protease gene of a yeast belonging 
to the genus Candida has a length of 1023 and is expressed by the sequence 
number 1 of the sequence table. Also provided are a method for detecting the 
yeast of the genus Candida by detecting said gene and by using a detection 
kit containing a primer for amplifying said gene and a probe for detecting 
the amplified DNA. Yeast of the genus Candida in a specimen can be detected 
in high sensitivity. 
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(54) PRODUCTION OF L-TRYPTOPHAN 
(11) 4-228085 (A) (43) 18.8.1992 (19) JP 

(21) Appl. No. 3-115224 (22) 20.4.1991 (33) JP (31) 90p.236535 (32) 6.9.1990 
(71) MITSUBISHI PETROCHEM CO LTD (72) MASATO TERASAWA(5) 
(51) Int. Cl s . C12P13/22//(C12P13/22,C12Rl/13) 

PURPOSE: To provide a process for producing L-tryptophan in high efficiency 

by using a microorganism. 
CONSTITUTION: Enzymatic reaction is carried out in a synthetic medium 

containing at" least glucose and indole and free from biotin by using 

Brevibacterium flavum MJ-233 strain and the produced L-tryptophan is separated 

from the reaction liquid. 
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(54) AGENT FOR TREATMENT AND PREVENTION OF HYPERCALCEMIA ! 

(11) 4-228089 (A) (43) 18.8.1992 (19) JP ! 

(21) Appl. No. 3-110565 (22) 15.5.1991 (33) JP (31) 90p.l24581 (32) 15.5.1990 
(71) KANEGAFUCHI CHEM IND CO LTD (72) YUKIO EGUCHI(3) 
(51) Int. C! s . C12P21/08,A61K39/395,C12N5/10,C12N5/20,C12N15/13, 

Cl2N15/62//C12N15/06(C12P21/08,C12Rl/91) 1 

PURPOSE: To obtain the subject new treating and preventing agent capable 

of curing hypercalcemia in highly desirable result over a relatively long period 

by using an anti-human parathyroid hormone-relating protein monoclonal anti- 
body or/its relating substance as active component. 
CONSTITUTION: A hybridoma is prepared by mixing a human parathyroid 

hormone-relating protein (PTHrP) with Freund's complete adjuvant, immunizing 

a BALB mouse with the mixture by subcutaneous injection, collecting immunized 

splenocytes after booster immunization, fusing the cell with a mouse myeloma 

cell in the presence of polyethylene glycol and culturing the fused cell on HAT 

medium. The hybridoma is screened to select a clone capable of producing 

anti-PTHrP antibody, which is cloned by limiting dilution analysis, etc., to 

obtain a monoclonized hybridoma. The hybridoma is cultured to obtain an 

anti-PTHrP monoclonal antibody. The objective agent for the treatment or 

prevention of hypercalcemia can be prepared by using the antibody or its relat- 
ing substance such as F(ab') fragment as active component. 
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(54) AGENT FOR TREATMENT AND PREVENTION OF 
HYPERCALCEMIA 

(57) Abstract 

PURPOSE: To obtain the subject new treating and 
preventing agent capable of curing hypercalcemia in highly 
desirable result over a relatively long period by using an 
anti-human parathyroid hormone-relating protein 
monoclonal antibody or/its relating substance as active 
component. 

CONSTITUTION: A hybridoma is prepared by miring a 
human parathyroid hormone-relating protein (PTHrP) with 
FreuncTs complete adjuvant, immunizing a QALB mouse 
with the mixture by subcutaneous injection, collecting 
immunized splenocytes after booster immunization, fusing 
the cell with a mouse myeloma cell in the presence of 
polyethylene glycol and culturing the fused cell on HAT 
medium. The hybridoma is screened to select a clone 
capable of producing anti-PTHrP antibody, which is cloned 
by limiting dilution analysts, etc., to obtain a monoctonized 



hybridoma. The hybridoma is cultured to obtain an 
anti-PTHrP monoclonal antibody. The objective agent for 
the treatment or prevention of hypercalcemia can be 
prepared by using the antibody or its relating substanc 
such as F(ab') fragment as active component. 
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mm tMB¥«W*>«>M^>/1^ (pTHr 
te, P TH r P Ffc 

rtf o«/t h+^9t^D-tM*w«ff*4n 
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I 

[MM 2] ffl(ffi ; ey^D-±;j,R#<z>F(ab , )7^^^ 

ttMM 1 tcE«£>teS - TftJH. 
[MM 3] /W^U F-VEV034BlG££fc£BV01411G© 

JH. 

MM 4] Mfi*/*n-^;kft#<OT(ab , >7 9y;A 

[MM 5] jRt Mftti^^i^w^^e; 

[MM 6] ttt:hH¥*M^ J E>BBi^>/Wty 
mot, fi^J#§ 2 l:IE«<D7^ y KK^J^ 3 - K 

fro 

[MM 7] ttt hB5¥ttl»*;i^>Ma*>/^*/ 
[MM 8] «thW¥ttM*JP*>«ii^>'/t^JEy 
[MM 9] (foMAAO'PTaeffiMM^^tfhhAX 

[MM 10] ^tB^^^/^D-^l/ft^S*^ 

[MMl 1] WlQfcBlfiD+^^/^D-W 

[MMl 2] iSWlOfcES^^y^n-t 
J; £fc 1 t 

[MMl 3] MMl. 3, 7. 9£fcS*l KOlvT 
[0 0 0 1] 



(2) ^4-22 8089 

^ftPTHrp^/^n-^trLfr^sa^t-r^^ie • 

^B*JlcBfr*. ±E^E/^n-^ 

[0 0 0 2] 

*J^> (RT. PTH<bf OiBMM^Ic^eMVtt 
[0 0 0 3] KttB«fc#5**;P^AJfil 

30 (Local Osteolytic Hypercalcemia) <b» ■Mft%5££ 
3*i*#*ttB^^JrafcfW8 bia*;i>i^AJto&a* 
3§Efi£:ft£f£0»[ (Huttoral Hypercalcemia of Malignanc 
y, «T* HBMt-T*) iCD2t>ir^J$n-5o -£<Z>ttlS 

M) omtVTl*. M¥-h/fe«> WJRKft®ftft£Ctt 
[0 0 0 4] HHMtt* IBttmftfcff^K*'!' 

40 &£^f£T&£<, £<Z)HHMfcJu 0!>«)B left 

[0 0 0 5] HHMOWeJKHtftftfrMttH^teO^T 

«u *<o«f?e#t:iDi^otmsnt^fc. st 

evart, A. F. HHM&#©Jfe»*l;:PTH 
MTBMHoffMtii^MofiEfiftKVlb, *o, HHM 

sase-r «sttMM«fiiio« c <z>&e uwsct 

SIR bfe (Stewart, A. F. 5, Proc. Natl. Aca 
50 d. Sci. USA, 80^, 1454HC1983) ; :fe«fctfGol tzmao. 
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3 

D. J. Clin. Endocrinol. Me tab. , 53#, 899MU 
981)) . 

[0 0 0 6] Martin, T. J. <Dif)\>-7\$, mtDVi/V 

£-&*PI*i€:Sfe5£L& (Moseley, I. M. 5, Proc. Nat 
I. Acad. Sci. USA, 84#, 5048^(1987) ; *5 J: T*Suv 
a, L. J. £, Science. 237#, 893J|(1987)) „ -tdT 
llPTHi&«l©faPTHrP^«i$n> smv^Virfr^ttY 

\z&<x4m<»TzL;mmm&r)fcz>z:t. ^ix, c 
i - lm&r 5y«©5^8 mnm-<DT s / s 

*t«fe3nTU5 ft PTK>&t-^(D£^# 

fg ; PTHtfWfC'&'tM * 'J y ^AMPcDI^fc&jtirr* 

##*<^T&££$nTt>£o fi£oT, P7ErPtf*PTH£: 

[0 0 0 7] Hortochl N. PTHrP© 1 -34&CD^ 

ifil^WffiS^-rct^^UTlr^ (Science, 238#, 
566MU987)) . Xukreja, S. C. i^^JW 

U&^^-CPTHrP (1-34) *5<fc tfPTHrP (1-16) Arf* Y 
\ZftT*yV*$i$m&&tt%>h, -^©T^XTifo 

*ij)^vjx&mnu^Mzm&vitzt*m&vx^ 

Z> 0. Clin. Invest, 82^, 1798MU988)) * 

5tw, m&mmzt¥om*)Vi'V&jhi&<!>mmton£i> 

TP THrP ^11)^ fftft] b T V> £ £ 1 4*40 *> flT V> 

[0008] t:5T, &&je#i;:tt^#;^> 
u^t, f3)^b=^>\tmmk^ 

eft»«wicifl«rrea8i»jwab^i:#A6n^. pt 

HrP«^^t*« i aWt-«I©J-r'5^2:LT^ ±fS©K 
ukreja, S. C. eotftfl^t^ •«SnTV»*5& 

[0 00 9] 



(3) 4*58^4-22 80 8 9 

4 

tt, »*^S/*AJli*lc^ftiW-*IWBft««-r« 

[0 0 10] 

Hlja*5tK-rSfcfe««W^^®^«:te** t hPTHrP 

[ooi i ] aaaim* • ^mm 

a? [0 0 12] *9BHR, «t MB¥«W*;P^ >Hii^ 

[0013] «t MB¥«w*^*>«a^ 

50 [0014] tftfc 

'>&< t *-*fcK^i#^ i \z&m<DT$ j mm*m 
[ooi5] utt hH¥«»*;«>Bi«^ 

[ooi6] *9B9a». fomm&&(oi%mmm&* 

[0 0 17] lOfB^^^^y^o-^tnL^: 
[0 0 18] ±IB*^9*y^D-^;Hftfle 

[0019] ±b*/?d-*/p«#sb£ 

to o 2 o] *9Bno%y ^D-^;MK#«mi-r«^ 
50 «*3^&«!>'ey^D-^;M/tff:niHtt&ffl^« 
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5 

XMAm*ft\*{t&&&mz& r>IB»UfePTHrP«>y 5 y 

Vtf&tl* : Ala-Val-Ser-Glu-His-€ln-Leo-LeuHHis-As 
p-Lys-Gly-Lys-Se r-1 1 e-Gl n-Asp-Leu-Arg-Arg-Arg-Phe- 
Phe-Lcu-Hi s-Hi s-Leu- 1 1 e-Al a-Glu-II e-Hi s-Thr-Al a. 

f (H*©fp«**rr-6««) t-^^r^>if 
g»«Bfi*«>»*wiy >AiMHiB**<DB u 

[0 0 2 23 WM^MV^SXn-^lfiBiLT 

r^^n->tt#, yw^U H-v^elisaj IBS* 
tt&fr(1983)#Jia) fc*Dfr3 MMfr& 

« t T £ * y * n -±>ta# &g3rT *> ^ n - >#SIR 

h#^®3egjeRosi7/2.8«BB^fc 

liUMR106MJe(IPTHrP€:8SjDf S dilCck 0, Tt*— 

V-X«St«tt*«#6n«) miCMLT, SiPTHr 
P^/^n-^;j,tfiL(t:^#«T-6i:, *©ISft^lH*a 

[0 0 2 3] f»&nfcA-f :/U F-VC05^BV034BlG:fc 
£l*EV01411G<D 2 SIS* tt&ttXX£m«^ttMtt£ 

&^ifci2>*-tc^n^n^w®^mi429 (perm p- 

11429) *t«fctf^ll430# CFERM P-11430) tlsX&ftZ 
*ITV>£„ BV034B1G&, PTHrP<Dl-34T 5 yiSSS©^ 

F— T^n->Tft* # SVD1411G14, 
DNA^Iw<tO#&n/£:PTHrP (BIT, rPTHrPt-T-S) 

[0 0 2 4] #&*l&A-f ?U F-V{c<fcSttPTHrP^E 



(4) ($^4-228089 

6 

-f^U H-V*>^trLPTHrP€:y^n— 

:/»J F-v*fe^^U«)^UX^>fiiSUfcv»>x©S8 
KAlCfMfU WKS«fc«, *©v*x©K**Stt 
ttPTHrP^y ±;Mt*©W»fc 

* / * □ &&¥mmm<?>9mMzmmm 

a? [0 0 2 5] £<0<fc5KLTl§&ttfct£PTHr Pft# 
jKi7JW^>>AJbL|gfi>»*! - ^KS&M4. it&#^>^ 

m*<z>&m&*m^*zLt\z&K>mmtitiz>. -hiajs* 

^T*§PTHrP»SWPTHrP (1-34) 
-J^F&lB^Qtoei-S^Jmtil&ttZCtlZj:^ 

Hrpsiinthsms «MJiPc-3«r») % 

30 x-\z^ox\z&m~?&z:£\z&'DX&*>nz>m&m* 

*j?a—?)i>$imz. zm>*rn<Djjmz&\<>xhik 

tWZ* «^>T, ^^CDlaPTHr P^/^D-tJP 

[0 0 2 6] ^/^U^)m^0^b0\zm 
40 ©ftfK^»»tt«*-rft7 5y^>F, F(ab') 

[0 0 2 7] f893#£*4. S&IC* J:»THrPt 

y D-^ji/a#©iaRig««ttfc:M-r **wstf o 

>t. «^#S14, ±B^y^n-^;Wlt#©H«*J:tf 
L«©lTK««««>«eTB*B<&WiWcr -5 - 1 
fco ±BH«©iT«flB*J»«3-Pr*«4R : P CVDJ 
a) ^<t^Lfia<DnJ^ffi^S3-F-rSitfe^ (V 
50 J L ) *4> KE^y^D— ^yVtt«:«*-r*A>f^U F 
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7 

-T7&>£> TI20ct5ICmRNA€:#«L. c DNA§ 
[0 0 2 8] ^-T, *^<D*/^n-±JW|*#&g£ 

•r^A-f H-vifflaa, ou^ii, tttiB£>E vo 3 4 b 

]GtfcliEV03 4BIG*>^ 

-d t 3 0 C£iB£tt») fcjflwr, mRNA0»8$ 

[0 0 2 9] I gG©l»J&ffi^*K:#3rr*# 

^FW^K^J$rKabat6©?— ^7T<;V (Sequences of 
Proteins Inaronological Interest, US Dept. of Beall 
h and Humnan Services, US Governnent Printiy Offic 
e (1987)#>5flU8U ZL<DWMfr?>~?<7'C?-$:m\*t 

StR-TS (:/5^-£DE^£&^##8-l IK** 

MX. A Sanger, (Proc.Natl. Acad. Scl. U 
SA 74#, 5463H (W?))©^*^^**^****! 

[0 0 3 0] ^©i^trttf^nfcDNASItj^J 
#^5 (H$&) 6 (L&) 7? 

-FrsraSTfck S?U#^5«3 4#S©Cj&^3 6 

^^V-^^^^@WcODNAffi^JtC^*r^r^ 

FTfifce^tt, B^6O3 2#@©C*^3 4 0 
#@COA^T<DDNAK^J*WTS, CODNABB^JtC 

[0 0 3 1] til^T. ±EM^»JH-7EV03 4 
BIG, EVO 1 4 1 1 Gfc£K:£9;&£3*l*#tPT 

&Wm®*-r £ £ 7 P^-KlSaWB t 

[0 0 3 2] *^co&f-p*^/t h^^^y^D- 
k) tt> «Atf, fc h*ft^n^u>M^>WJSAR 



(5) $$|§¥4- 2 2 8 0 8 9 

8 

H-7 7 [ATCC (7;*y#> P^^Xfr^V- 

«t\ ARH-7 7 (ATCC CRL-16 2 1) 
£#«U f§£ttfc«B&a>eY/ADNA£#£o CCD 

~xY)vm§mm*»tt»mis+ rbwodna»tm* 

(Cr 1 ^-&tTDNA»rM-fe«t^CK^t?DNA»r 
10 [0 0 3 3} Z.<D&*>\Z LT# 6 tl£ D N ABrMiSU M 
^U-jWBSSS*** bhIgG©Crl£ 

&o — thlgGOCK^DNA^rfril Ec 
oR I r«JH^Ufc^ix^n-->^^^-A g t 1 

20 [0 0 3 4] CCDi^KUTiili^nfcDNAttfrM-^ 
fc, BWWCr l:fc<i:tfCK0rH-£, ^D-^^ 

±IB:/ci-;/«. Bllison J. We (Nucleic Acids R 
esearch, 10#, 4071H (1982)#*H4»fc: LftC r 1 *5<J; 

r/CKCDfi^tcs^r^ts^n^. mtfcr icoi 
n-^nfi^w^i 2*><fct;i 3i^sn^> &mmzn 

& 9 :/D-:/Hl*5cfctfH2fcJu ARH-7 7CDJ H « 
4ft (Kodou A. J. Inn. 135#, 642M (1985) ) &&Xfi 

30 yu-&y-&mmztt&-?z>m&Tmm-?&Zo m 

J]. CKl^&yD-^Ll (&#J## 1 4 (C^ 
[0 0 3 5] _hgSfc h I gGft*«««3BgT<OX^0 

-~>^te> »ai:tot, ^-^A^u^-f-tf- 

-nV^-r^. Cr l»rH*$H 1 ndllltX 

b a I <h"CSJDrHU p U C 1 9 \zW9 >^ 
L, Cr 1 KrWr**-rJ5^^— "C&^puc-Cr l 
^[ZCkWH-^EcoR IT^DtbU, pU 
C 1 9lCU-^n-->yu CkW-S^^-T 
*5pLl 4-2$^S. 

[0 0 3 6] ±m^VTH T Ptt«cOH«©lI*«^« 
&n-Ff-5V»>X**CDDNAE3flh RPTHrPfi 
50 ff:<OL«<Z>Pia!^«&n-F"r«^^X*3feODNA 
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9 

A%mi??-&mmv. z:ti^m^m^\zmxhx 
r pm&o>*i&m&i#t t h i g G©e»»«^t&w 

[0 0 3 7] ±fB»^^^-<0«*$ff^^tC, * 

Cabilly,S&<D?i£ CProc. Natl. ScL USA., 81#, 32 
72H<1984))^*StriPTHr PjB^ (Ant 1-CE 

a Mo a b) &Hm<Dis?±jmm<D-mzM&r?* 
»fc^a«&£n*. mm\Zs v>av j^^tc^ 

Tfc-htBAn t 1 — CEA MoAbCDLjBOv'^:*-^ 

So 

[0 0 3 8] *»IBO*^^Kl#»a^^^-*«»* 

[0 0 3 9] pSVeSal I -Hindi I I 

(3-Dy^(MHiJifi||No. 0420502 SHI 
nd I I IT««LT. *F»*«fcU pXbalU> 
*— fcttiHU T4DNAU#-1fT3g«Wtrr<5£pS 
VeXba I^&nS (02) . ^0^^-fC«X 
b a I BMMaW-bStfcS V4 o ©«WBja««trtaw 
:/n^-*-M#$*##l/rv>*. #tc, ±|BbhH® 
Cr 1*6^*^^X5 HpUC-Cr i3ft»6i»0 
HJLfc, Cr l*e*fc#rtfDNA(«t£ ; ±ET^X 
Hjfi^LVD JHafiTIKH-tft&UfH-i: ; pSVeX 
ba I SXba IT^J»fbfc^^^-i:^iK-r-6Ct 

i:«fc0psveH2 etmmznz (H2*jh) . 
[0 0 4 0] cintMl:, Cicft&^£puc i gfc 

^^□-->^LTft5n5^^^-pL 1 4» 2 
(«rm> ft*©CK3tW**tr«fH-;*J:tfpSVe 
Xb a I O^JWrSrlt^T4DNAU^-1frai^rsr 

pSVeL2 6mW (03) . 
[0 04 1] ±f2pSVeL26^0mLVJLlfe 
CKjt^fc*rr*DNA«fr i^WpSV 
eH2 6fi^<DmLVDJHl^mr 1 M&T 

tfe*T*DNAtftt£fcM^*2:fcfc«fcD, rns, 

4 aCf>»g^&Wt* S^^^^-T^S pSVeHL 
2 6^i£dtl$ (®4) . Ztomm***— 

^IBIffl»ttJie^, «Atf, DHFR^Eco-g 
pt*t*A5n, pSVeHL2 6-DM*t«i$n5 
(0 5) • 

[0042] znzsKVTftznftRm^??-}^ 



(6) ®&B¥4-22 80 89 

T&fcFOJflJBfcDEAE-^X h^VttrWBS^ 
*-*>ti3ASnf§S (XJtfltfr. tMfcD** 9#, 652 
M(1990)) . AAX^-«fiT*5ft-<z 

-xaax^-ip» (cho) mm (ATCC CCL 

-6 1) fcU>K*;W/*ASn?, Chen£, Ofol. Cel 
1. Biol., 7*. 2745H (1987) »K SfcS^ 

^-0«*A3nf»&. 

10 [0 0 4 3] ft£l;:X«^?£r-tfttA3ftfe#>Sft> 

n#3fi«js&-r PTHrp ic*rr£ii$^ii£sa 

Z. £ \Z <fc 0 H p T H r P * S & a— *-/MMtnr» <& 

£ lottos n*. K£aftfc*MM&fc el 
(nttfl«cjftff6!)«*ft*s«)iaiiM i o©^2tz^ 

■To 

[oo4 4] z.<DX5fcmnismt*a£fcm»vmm 
20 ?zz.t\z&r>tt\ 1 bmtpftm*)u*>mm*>rt#& 

[0 0 4 5] ±B»*»AfcJ;**^^«#««^^^ 

-<?>mmz&\,*x* wxtt^ttj#u-ir)vmm 

[0 0 4 6] 

[0 04 7] [%JKfll] (rPTHrPtOiSS) Martin, 
T. J. 8 (J. Biol. Chem. , 264#, 14806^(1989)) 

40 (D^mzmc, *©,Mfc:PTHrp*e^£^«u ±m 
m\zWLfr&fux&mmtTT?TaTV%n> :n^©n 
x« 4 t# enfc^tPTHrp^e / ^ n~±ji4ftft;-cttsi i* 

[0 0 4 8] DNA£&« (7:/5-f FAWNS' A 

^AA*t$» fcmvr, ftU0ner©:*:$$G>DNA (ivf 
tlfePTBrPCD 1 -141&ODNA05 5 ^ CD-gB) & 8 
U, &DNAS0DS*^A (lU«fl:*9fS6B?W ft«^&«5 

50 >h«T4DNAU«-if (^J@if*t») JCJ; 0ffilS$13:. 
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11 

m ft fct* SPTHrP (1-141) C CDPTHrP&fc 

^£^*-pKX233-2 (7r^^Ttfc» SCffi^j^ 

fcgL 3ffi : t»jia3®fc«i:i?*»g|**BS$#fc«, rPTHrP 
&mmV1to rPTHrPatH*^ir7r^U;^S-200HR C7 

D — X 4 B (7 7JK*>7ttB) «^©HJ6W4^ 
»»LT#^S&THrP(l-34)^:y^D-^;VjK^i:^ 10 

UT«»Ufco -|0lcO«f®-cm#Sn^rPTHrPtt^lOng 

[0 049] [^»« 2 ] (taPTHrP* J 2 D -^-;Hft 

:/^F-?&*PTHrP(l-34) (I^FWflWrW , 
ttXKM 1 Tff fcttfcrPTHrP'*;/^ F60jEig£:7n>f> 
h5c±ri?zLrt>htm&l>7t&, 8-12a^(DBalb/c 

(F0)t£2 : l©*|^TiB*U #'JXfl/>5f'j3- 
JH5OO0#&TTfiA£3-t±, 10XFBSfc-&tr-f X3?& 
S^Myaiil;, E*MB**2 xi0 e fi/iinc^:S<t 

3M«u 96^v>r ^d^v-mco.ibi/^x^co 

«fi-T»ttLfc. SB, HAT«JfifeO.Uiil/«>x;W>«'& 
j£jO*J?,£ti;fc, £<z>nn--£££fc24A;/u-hTJ& 

*U PTHrP(l-34)E*J3feCDA-f F— V# n— >420*fe 
fc<fctfrPTHrPfc*£>A>f F-V^ D->617**£*# 

[0 0 5 1] Htl&«>/W!/U H— V^D— >»*St± 

rPTHrPfcffiV*, 100ng/^x;P<D#J^-?n— ■ 5^ 
fc96^^V— MCA-f H— ^©««±fl|SJDA, 37 40 

fco 4N«»*»ATEJ6*fM:3l*&«, 492nn*T$bt 
[0 0 5 2] M±CD»f^fC<fcD, tfcIK<!:LTPTHrP(l-3 



^ggjp4- 2 2 8 0 8 9 

12 

4)*JHV>fc«&K:K191*lE«>* £fcrPTHrP£#V>&«£ 
fcte358#0O#PTHrP*:/ n-^;Haft:£M£l>T^£ 

[0 0 5 3] S A\Z, cn&avvft/y F— v£a->£> 
»H±m«fflV>T, rPTHrP^^ttPTHrP^y^n™ 
^;l4a#<Z> +*nfiH3iffi (C o V » T« » V fco Gu t i er r ez. 
G. B. 6 (J. Boil. Chen. , 262#, 15845HU987)) 

roS17/2.8IRJBS^»DHR106fltttr«»td 
tH) ATP*»& CO cAMP^<0g!ift&»e tl T^IIS L 

fc. *-*\ 48AT;^*>x;i/yw-hic2.5xio 4 <H/^ 
x;kdrosi7/2. 8Wfla$fci^uMRio6<fflaa*»su, pbs 

i&*S££l»*L&». Haoksa¥*MUftT2Htt» 

U 3&rbl>^J3<t:tXl mCIXbICO CD T^-^fciD 
37<CT 2 ^W-f >^^— h L*:* ffl&££6K2 
EI«s»Ufc«, laM3— f V^;P-l-jl5 t A**>^> 
(IBKX ; v^VfttS) FBS^2X<Z>fa^T*ia 
LfcDMBft*ft50;t I ZmAWV 5 #ra-f >*a^- b L 
fc. *V*TA*f t/U F-vm«±fi25Atl^cfct;rPTHrP 
»« CORBKlO T ~10 J O 25tfi£Jn*. £fcfcl0# 

•SO. 120 lalMnATEJfcfcKTSih 4N NaOH 20/t 
l"C*fPbfc. ^J&Sn&cAMPfcL Salonon, Y. S (Ana 
1. Biochem. , 68#, 541HU974)) G)%&\£Lttifir? 
T^«U&«, ^<Dttj^gtt=&MlSU, rPTHrPIC^-T^ 
tftPTHrP^y ^ n-^R^^^ft^iB^^Ufco 

[0 0 5 4] ^±CO»fPICcfc0> SiMi:UTPTHrP(l-3 
4)ftffl^fc»^Cttl08»*«» ^LTrPTBrP*fflt>«:« 
#tC»35«E^ rPTBrP^tfftl-r^fi&tt^Wr^^PTHrP 

[0 0 5 5] (/W^U F-TfcJ:5S* 

$ n^tftPTHrP^e / ^Vt-±)VViW(D^ ixS9uW> 

ffiO^StaPTHrP^y^P"±J^^^yW^U F— 
V**tS±*T StfLPTHrP^y ^ D-^tri^<D>f UJ*f 

PTHrP(l-34)*^ctVrPTBrP*5l£CO€-^ 5#, ftl(W 
[0 0 5 6] 

[Si] 
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t®m*f4- 2 2 8 0 8 9 

14 



M^'JK-V *frz?9 V P &&&& 

BVCB4B1G + 

EVQ34B2AG + 

EW3« + 

EV034B2BG + 

BV034B3G + 

HV01411G + 

BV01413G + 

EV01412AG + 

BV0141M + 

HV01412BG + 



[0 0 5 7] [ftttffK] (^tPTHrP^y^n-^tt 

flrU S^tClOmMUVlfe-^K^U^A (PH6.0) 

tftbfc^ ^-;fc-#>FABX;*7 5A (J. T. 

*t») &fflV^T260BMU>B6-*?R^U^A (pH6.8) CO 20 

D— ^-Jl/^(i20. 5-58. 7ngT&^ fc. 
[0 0 5 83 BUM 5 ] (tftPTBrP* 7 ^ D -*>MR 

^enfefiPTHrP^y ^ D-^;WjS#oSS*;V'><>Ailii 

1 %^rMmrj^^ 
lC«#£i*fcrPTHrP <1.75mg/»!) 200/il£;fc&U * 

z6ioo) &m^xmfcLit. 

[0 0 5 9] ^«^KTffiSJBE^>y*V^X±*rttC 

a£>i^A>T^^ 6 b mz. mmm^mmh^mpTBT?^: 

[0 0 6 0] K$B«6] (^PTHrP^y^D-^m 
ft:©F(ab' )* mft&mM) 0. 05M^X>^^- h 'J A/0. 
15M NaCl (pH4.0) <oa«^lZ^Jfe«4 TM£e>*lfc«» 
^iPTHrP^/^n^-Jl/^^^fflEa^ Cft&'^v' 

^v-VteStgiPTHrP* y ^ n-^&#0>35#0> 1 S 
fi<&fi€r«fflUfc. &V>T. 3M hUX (pH8.6) £1 

/ 3 s&mmm LT£j£&#ihs ^fc. so 



[0 0 6 1] mteto&im u >K-xfc^^7 y £ a (ph 

6.0) Tjg#rbfc&, ^-#~2t?>FABX#^A (J. T. 

«W<ab')i«fr*HiRLfc. #Mtg 
&#TT<£SDSHPAGEy;V«m&g!iK:<i; DtfcWL*:<h£ 

[0 0 6 2] C0F(ab'>>ffA-ttS*tt* 

[0063] immm7i <gtPTHrP^/*n-:t- 
Pi^aiHwite^ [vdjh (h«d a 

0) ] omm) MrFtD&Slz* iriPTHrP^Ev'^n- 
±)Um,WM±/\-i^V F-^&mRNAMllcD 
NAS§m PCR U ;* ^-if^x <>U7^v 
a» ttfcfflt^T* VD J H ft£^fc<J:tfV JLift^or) 

[0 0 6 4J 7-1. £RNA<P»m 
/W^U VO 3 4 B I GO*£K&a'i>ft 

ft (1 2 0 0 r pin) tr^tt, tt/W^U F-v*MBft 

» 3 x 1 0 • :n$, y >Rg«ft*s^*4c 
(j^tpbs ti»-r) rffi^L, z.0Mmtf>$>h-*n> 

RNASiWUfco *rO$m*mtt2tl1t7nhX-)V 

(J^TTEtft-r) <pH7.5)fc»*31*T£RNA1i-> 

[0 0 6 5] 7-2. mRNACD^jg 
±^7- imXl6mVft±RNAfrfi>(l>mRNA<Dmm 
t>JaT^n-dt30 (SiS?&tt«) fcJlfcvc 

-;WT?ttttiur, x^y-^tt»«, te(c««s^ 

T, mRNA*>^*»ft. 
[0 0 6 6] 7-3. c DNA<P j pJ5fe 
Rl*«iH«©aBfiT' (VDJ B *<tOTJL) SPCRS 



—832— 



15 

RNAd^cDNAfc^L*:. MttcDNAMK 

dO^nhn-JHMubler,^ £ (Genev25 
#,263K(1983)) , HanabaD.D. (DNAC)oning(Glover,D. 
M.,j©),lRL Press, Oxford, 1#,109H (1985)) , Scaleng 
he.F. £ (Chronosona 82#,205H(1985)) > Okayaua, 
H. 6 (Methods in Enzynology 154$, 3M (1987)) 
OXfR^^tCUT^S. i6tlfccDNA$7xy- 

[0 0 6 7] 7-4. »19tBm*&mte? (VDJh^ 
IXVJl) C7)^P— 

I gGOnJ^««^<O^Kl)5:DNAE^^, Kabat 
£<D:r— (Sequences of Proteins Imonolo 

gical Interest. US Dept. of Health and Hunan Servi 
ces, US GovernneDl Printing Of f ice, (1987)) 

CD^>/t^W->^;Vffi?r|I^^^Mo C©DNAfi^J 

#«^8~i i ic^k^s^t) &ffr£Ufc. r*i£ 

(Dy^-f^-l*. DNA£j&« (7^ Wt'>X 
^AXHJi Model 381A) KT^&Ufc :VDJ B 5' 5* 
TCTAGAATGC AGGT(CT)CAGCT G (AC) AGCAGTC (AT) GG 3* V 
D Jh 3 ' 6* GGTGTTCCTC GAGGTCTAGT GACCCTGGTC CCT(G 
T) (CG) (GA)CCCC AG 3* V J l 5 * 5* CGTGGCTCTA GAAGAAAT 
TG TG(AC)TGACCCA GTCTCCA 3'VJl3' 5'AACTCGAGCC A 
GCTTGGTCC C(CA) (CG)C(AT)CCGAA CGTG 3\ 

CO 0 6 8] ±|3VDJh5' *5<fcl*VD J h 3 ' £fct* 
VJl5' ^VJi3' fc^-f^-fcU JJBcD 

m^HN^iM <m«&ttLjR©) ^Jifisn 

PCR^tC«fc^DNAli<g^OV>TttErlich,H.A. 

6 ( PCR TecnoJogy, Stockton Press (1989)) IcfEttd 

T^5OT, cDNA^D-n>^ < t^*iCDiK^, 
VDJH^VJLCDfnfnS' {BlfcXba I#V>« 
3' «:xhoiWIASn*. 

to 0 6 93 7-s. mmm^sT^auam 

7 — 4 T# D-r:>if UfcRj*«**«e^F©*»K5iI 
&Sanger,F. 5 (Proc.Natl. Acad. Sc i . USA. 74=g, 5463 
H(1977)) o^^^ftaOELfcKil OMNfiKt 

B^tfaaw^eics-r. *n&o>iiQHzai 

[0 0 7 01 BKttMS] (fchft«yn!/U>3l£«« 
(Crl (H«) *J:tX, Ck (L«) ) 05 



(9) »W4-22 80 89 

ft«^n ^ U >fi*8«WJB A R H- 7 7 6 a -x > 

[0 0 7 1} 8-1. g^»DNA<05>«l 
fchftaE^D^*J>^«5Mfl&ARH-7 7 (ATCC 
CRL-1621) 1 0%q=>m i Mfiim (OTFC 
S^BTT** *S*8U£ttS) ^RPMI 16 40 

mm c*B*»imD twh,&. »*nfc«fl&&p 

J0 BSTft»U TNESm [lOtfi Tris-HCI(pH7.5).0.1 
H NaCl.lnH EDTA] ICMHUfc. *£iC* t/D^ 

-f*- ifK (^~U>#-*tS) 0. 1 

mg/ral fct;:fc*J;5tc, tlTSDS^ -t<0§» 

»&#o. 3%icfes<t^(c-en-en&jaAT»#a, 
6 ot:i3 4^ra«oft:o ^fi©:?x/-;P£jWtT2J$ 

3 0 0 0 rpmT, 1 O&VB&i&mis 
T*JB*lsr«U *>5 1^7a:/-JWttrJi*®DjgU 
fee *JBtc«a>^DD*;i/AftinAT«^x>ica» 

*. 3 0 0 0 rpmT, 5^MS^«Ufc. Ctltw 

n^y-MttAT, Wi*ca:o&»fi#DNA&if 

ft^SOTEfcigSPLfco 1 0 5>K«»bfclmg/iilCF> 
RNase&l/SOfijDAT lNr^3 7*CTM >*:x^- h 

ttKlfc. «Hfi9lCTEIc|g«rr*ci:fcJ:D»ft#D 
NA^i^3nig^. 

[0 0 7 2] 8-2. Crlft^tTDNAKmtyc 
Kfe»tyDNAWrfrg>mt 
30 8- i:«T#&tlfclMM*DNA&, *<DJc5fc*HW 

^ILfc, *1\ »fi#DNA3 0 0^g§10mM 
Tr 1 b - HC 1 (pH7, 5), lOOmM WAtjr h U t? 
A* 1 0mMftfl:T^y«>A*T3 0 OunitOE c o 

^-fco c<DiJ->^;vs o. 7 5 %r%u— xmm<tfcm 
T, 10 0Vt 3 R»lf«fen«» HftKfcftUfcSH 1 * 
^-*-&*>tlr)K)2 kb^tWUl 5 kbfcSt>n<5 

- OK#«RtMlDEAE-f*>36«!7-f^--) «S 
Uj^^c®l^tt^CtT2-4kb*«t(C;i 5-3 0 
kbODNA$^-A-l:tf$tfc. gWcDDNA^ 

ttfc^- h U ^AS»*Tr^-^-^6DNA**aiU, 

7xy-jM*a*j:tfx^y'-^a»*fT^ teic* 

»C k *^tf DN AHffr^**l/fcTEB*««»6h 

5^ [0 0 7 33 8-3. ftfiffDNA7y"^7'f^7U 
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* c o R I TMl/fc7A^n^>^^-A g t 
10 (Xh5*^->tt$D 2. b tiBtZy-iy-is 

[0 0 7 5] 8-4. bMgGfetMfef^P- 

B1Usod,J.W. £ (Nucleic Acids Research, 10#*4071K 
(1982)) 7 (&3fe<Z>C 7 lCOfi 

«M» ^fc^f ^ D-^H 1 ^.fc^D-^H 2 



8- 2^Tf§£nfcCr I &^tfDNA»?>t (15-3 
OkbODNA) Ugt, EcoRITMtfc7A 
^D-Z>^^-EMBL4 (Xh^S>-># 
S) 2. 5Mgt^7^y-ya>M (^JiitttfD 

oft:- *<D&. In vitro ^^-5r-^>ytt* (Xh5 

[0 0 7 4] HfliiKWJK, 8-2«T#e.nitCK§ 
^DNA^tM* <2-4kbCDDNA) Ugt^ E* 

yD-^Hl <E**J#^ 1 2 \Znk?) 

5' AGGTGCAGCTACAGC^TGGGGCGCAGCWCTGGTGAAGCCTTCGGAGA 3* 

^a-^H2 mmm^ 1 3 tc^-r) 

5 ' ACTACTACTATGGTATOarc^ 
TCTCCTCA 3* 

^n^o^D-m DNA^«T^snfc. in & [0076] cn^casuk:, Biiison, j.w. (Krai) <o 
&©yo-^nfnARH-7 7coj H ii«^j:^ c e*^-r^a-^L 1 ^m-bfc. 

yD-^Ll <E?*J#^ 1 4 SC^f) 

5 ' ACTGTGGCTGCACCATCTGTCT7CATCTTCCCGCCATCTGATGAGCAGTT 3* 



7<D®m\t, DNA5' (^SfittSD 
t?7T!y^XG-5 0 ^ A (7y 

[0 0 7 7] 8 - 5 . b H g G^^fig^^jftfe^CDX 

ry^-^A-f^U^-fif— >a>^-Pffofco 8-2 

DNA^tt^ A EMBL4&*ffiiSP2-3 9 2<* 
IC, C K ^DNA^ttS A g t 1 0 ttNM 5 1 4 
mm&Zlt* 8-4^Tf^»Ufc^D-^t/W^fJ 

^D-^H 1 *5 «fct*H 2 £/vf >r U ^-f X-r-5«cH 1 - 
8, iE-UT, ^P-^Llt/W^U^Xf-StlELl 
4-2 -etlS^^^Sti^jf AterM-tDmSSJBJ 



dll[^r;xbal, jfe^^EcoRI^^ 
otBU puci9[:^n-->^u puc-c 

7 lMVilipL 14-2 

[0 0 7 8] [|*SJfi«9] <**MWWBSI^i'--fl!> 

[0 0 7 9] 9-1 TfrXjS^pgHgftr 
7 -4JBT^D-r:>^L&V*>XVD J B J|fi7lC» 

&V>o ft^T* Cabllly,S. £CD«@ (ProcNall. Acad. S 
c i . USA. , 81#, 3272M (1984)) \Z$>Z>$i& (Aotl-CEA Mo 

Ab) ©var^BMlcWlW-ftS^ft^tHteT*** 

U C/^'fT — L H ) ttTPCR 

5' CCTCTA)Mr<^CTTOGGCltlAGCTTGATTTACCn 

MGTTGTCCAGTGTCAGGTTCAGCTGCAGCAGTCTGGAC 3 1 



■tLT#^n&DNA»rfrSpUC 1 9 OX b a I — S 
a 1 I %m\zV7?u-~>yv?t. 

[0080] naicvsxv 

UT^y^BWftlWDLfc, £f> Anli-CEA Mo A b CO 



w^vjL»e?te*rap*n3tLv ji«e?*#&. c 

ft£pUC19CDXbaI-SaI I«Wttte"9-^n— 
->^Lfeo ^-f T-LL©B«lftKTlC3Sr. £5 
lcE^J#^ 1 6 fc^f : 
CCTCTAGATGGGCAlXIAAGATGGAGACACATTCTCAGGTCTn^ 
TGTTGCTGTGGlTGTCTGGTGTTGMGGAGAAATTGTGATGACCCAGTCr 



— 834 — 



(U) 

19 

CCACTCTCC 3\ 

[0081] &-2. **?$i<*%m'<t>*-<Dmm 

pSVeSa I I 2-1 4 7 8 3) £ 

ffi5is»^Nco iT«»fu ±mmpm<Dmmm& (o 

r i> R^T>tr->U>WI4*#^T«i»&4. 7kbcD 
»rtt-£*«bfc, T4DNAU#-if&^vr£n£Sl 
jRfcU pS Ve S all — H 1 n dill 
^ffffiS^ISN o. 0 4 2 0 5 0 2) Ctl 
CE.coli) DH5at:»AlTJ|ffi$^ d 
<jr>^^^-SK2tz:^-r^dl^ H i n dlllTifO&h i0 

pXbaIU>^#lDU T4DN 
AU#~ tfTHWbtpSVeXba I Ctlfc 
^IIDH5 a(C*AUTJfffi$-e:fc» H2£*-r£5- 
IC, C©^^«pSVeXba Ilrlixba iKiU 

tt»-h««tc S V 4 o Q>&Mm&&$t*wm-fa*-?- 

MH i n dlll + Xba I #rtf-l&6 k D— n 

>^ntV^) jO>5H 1 n dllltXb a I <hTC r 

1 JBT# ^ nfc Hj^ODL V D J h M^»rM- 
pSVeXbalHba IT^lfc^^tST 
4 D N A U # — tf"ClH$£ LTpSVeH2 6£«^U 

[0 0 8 2] ^Et, *S^J8T#6nfcpL14-2 
(thCxS^pUC 1 9tC-tf^D— ->^UT 

#&n&> cos' xm\zm\r>E c or 

££&CpH 1 n dIIPJ>*-*fflViTH 1 n 

dummt&^Lft (03#d . rn^EcoRi 

^JOWlfc. pUC 1 9»C^^D-->ifbfc 

^XLVJit^m XbalMlCHindlllT 
SJDffiLfc, ±|2E c oR I -H J ndlll»rtt*£* X 
ba I-Hi ndlllifrt, pSVeXbal&Ec 
oR I^Xba ITi8I^LT&&n*»rtf-££> T 
4DNAU#— ifTa«UT, pSVeL26^«L 
^ (18313) . pSVeL26lt W 3 <fc 5 (Cm 

l v j L t h c Kmte=?t$&rrz>« 

[0 0 8 3] C©pSVeL26©Tthl 1 1 

I &&&¥-m*ffi\zL, pBamHI D >#-£ftJJB L 40 
XBamHimmM&*mKl>ft 04) . fUtEc 
oR I *5<fct*B amH I T£J#rT-5 uilCiotmLV 

fc„ #£*lfc»rtt-£pSVeH2 6 BamHI 

Ec oR IT«»rUT#^n^ern'i:^T4DNAU^ 

3»-n5pSVeHL2 6m -h^Ig£04fc 

[0 0 8 4] z.<o**7ftfc&m'<**-&mtomm^ 



^4-22B089 

Mmm&m&T&mAVft* Yamashlta.X. 6©p 
SVeLTdh (Agric.Biol.Chem.,54#,280lH(199 
0)) OTthllll 9t§BamH I ©^WtetcSS 
U B amH I TMt5:i:(:J:oT*i@IW>f 
>-^Tr >3l>x^ U h 7 >X 7 1 7-f (Ec 
o-gpt) «J:tfs7bHD»nK7CHI« (DHFR) 
CD. nSBSa^y h«dtAfi?«B amHIl 

fttisxmmvit ess) . c©»e^»m-£psve 

HL2 6CDBaraHIgMfc^J¥A* ISlTp S V e H 

[0085] mmm 1 0 ] (** ^tftttSSSt'^ 
cD»ft^fi^©«A^4;tKja^) 9-2 rttmv 

fcpSVeHL2 6-DM^»X#|IM]BiJB*, &<S 

[0086J 10-1. wx^mmmm^QteteTm 

A 

V^X#§&M*BJ®T&£k FO^SBIC, DEAE-f^ 

Gft#«f5\ M&I*. 9«.652M(1990)) EC«o 
fc. ^S9te»«<^jS«t^ lOJ^FCS ftWA^ y 
aSfc&'f— 20UMEMi$;& (DMEM) (C-feU^->3 > 

(&**«£ :2 00m g/m 1 *1*>^X 5/ig 
/ml7T^X 5/ig/ml^5;>, 2.5/ig/ 

[oo8 7] &znfr&nmm(?>&iftmtkm&* #c<z> 

J^fCEL I SAi^T«ISLfc. 963Ac^P-h 
fcSik h I gGSXnT4'CTl»3-him 0. 
0 BXTwe e n 2 0 £^P B ST^UL &lwl 

ft. ±&mm&i&m<D&m±m&&v3:MzAtiT3 1 

triCl^rffl^, 0. 0 5 96Tweea2 0 4ttyPBSTi5!c 

(latih I gGFcilt, &*l>fctffLfcb I gG/cfc) 

(0.04%o-7x-k>^75X 0.033 
*»IMb**. 2 5mM^X>S, 5 0mMU>i*i 
2^hU*>A(pH5.0)) *1S\ftft. 2 0^tC, 4N6ft 
»£^lrr*££^rafcfc#lI:U 4 9 2 nmogyfcs 

fe. -tCDte*. &2\Z*<Dtf&W&7r;-?J:*>\Z. tft#£ 

[0 0 8 8] 10-2. AAA:fr~ro^CP%fc^»A 
AAX^-WJ6TfeS5 1 ^-f--XAAA^-5Pm (C 
HO) (ATCCCCL-6 1) (T&^SnTV^ 

*) iCCheo^C. ^ (MoJ. Cell. Biol., 7«.2745M (1987)) 
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mRm&ftommt, io^fcs^dmem 
\z^u^^a >m& mmmm : 2 0 0 u g/m 1 

>. 2 5 /t g/m 1 5n^x/"-;UBfe* 0 . 1 /x g/m 

sn&^si£«**<z>tta«£s&, io-i sit njssk: 
el i sA^ngtL st^^-r**oft*«^ 



22 



10 



CO 0 8 9] 10-3. ^irt^^fflflacoWa 
±fcl 0-1^^1 0-2^T#6*lfc*:*^t# 
&S^*-£#t^£tfeift**£, 5 0J1MW200 

&&ts®&Tmi Rmmn*m% Mrxwm*»m 
(DHFRief^rr^) *#«bfco 

[0 0 9 0] 
[*2] 



FO 



CHO 



F26 








F26 




81 


8 


F26 




03 


0 


F26 




04 


0 


F26 




05 


0 


F26 




50 


50 


F26 




51 
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(13) 4$B8¥4-2 2 8 0 8 9 

23 24 

mi<owm : ?>wn * mk*ik%:i>tt& : e 

mm 

Pro Glu Leu Val Lys Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala 

15 10 15 

Ser Gly Tyr Ser Phe Thr Gly Tyr Phe Met Asn Trp Val Met Gin Ser 

20 25 30 

His Gly Lys Ser Leu Glu Trp He Gly Arg lie Asa Pro Tyr Asa Gly 

35 40 45 

Asp Thr Phe Tyr Asn Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val 

50 55 60 

Asp Lys Ser Ser Ser Thr Ala His Met Glu Leu Arg Ser Leu Ala Ser 
65 70 75 80 

Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Gly Gly Val Thr Thr Glu 
85 90 95 

Pbe Gly 



[0 0 9 83 20%imm<DWm : &>n>?n 

imm^: 2] mwv>&2: 92 y??*>hm: ^fmy^zr^v 

mmv>m :7s;te mm&wm 

mm 

Leu Ser Leu Pro Val Ser Leu Gly Asp Gin Ala Ser He Ser Cys Arg 

15 10 15 

Ser Ser Gin Ser He Val His Ser Asn Gly Asn Thr Tyr Leu G1d Trp 

20 25 30 

Tyr Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val 

35 40 45 

Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser 

50 55 60 

Gly Thr Asp Phe Thr Leu Lys lie Ser Arg Val Glu Ala Glu Asp Leu 
65 70 75 80 

Gly Val Tyr Tyr Cys Phe Gin Gly Ser His Val Pro 
85 90 92 

[0099] mmomm : ?>w& 

[&#!##: 33 mm<D&2 : 1 16 y?!f*>YW. : *fmy?#* > h 

m#\<DM:y^;m 40 mm<o&m 

mm 

Met Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leo Val Lys Pro Gly 

15 10 15 

Ala Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly 

20 25 30 

Tyr Phe Met Asn Trp Val Met Gin Ser His Gly Lys Ser Leu Glu Trp 

35 40 45 

He Gly Arg He Asn Pro Tyr Asn Gly Asp Thr Phe Tyr Asn Gin Lys 
50 55 60 
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(14) 4$l8¥4-2 2 8 0 8 9 

25 26 
Pbe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala 
65 70 75 80 

His Met Glu Leu Arg Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 

85 90 95 

Cys Ala Arg Gly Gly Val Thr Thr Glu Phe Gly Tyr Trp Gly Pro Gly 

100 105 110 

Tbr Thr Val TBr 
115 

to i o o] io*mm<Dwm : 

[ffi#)#-^: 4] K^SS : 1 1 3 hM : ^fmutf^y h 

mmv>m : 75/8 mm<D#m 
mm 

Leu Glu Glu lie Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Ser 

15 10 15 

Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Ser He Val 

20 25 30 

Eis Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro Gly 

35 40 45 

Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly 

50 55 60 

Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
65 70 75 80 

Lys Ue Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe 

85 90 95 

Gin Gly Ser Els Val Pro Tyr Thr Phe Gly Ala Gly Thr Lys Leo Ala 
100 105 110 

Arg 

113 

[0 10 1] *h^D^- : jtfjfi# 

[52#J##: 5] mm<D&£ : 3 5 6 E#lcOffig:cDNA to mRNA 

mm 

TCTAGA ATG CAG GTT CAG CTG CAG CAG TCT GGA CCT GAG CTG GTG AAG CCT 51 

GGC GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTT ACT 99 

GGC TAC TTT ATG AAC TGG GTG ATG CAG AGC CAT GGA AAG AGC CTT GAG 147 

TGG ATT GGA CGT ATT AAT CCT TAC AAT GGT GAT ACT TTC TAC AAC CAG 195 

AAG TTC AAG GGC AAG GCC ACA TTG ACT GTA GAC AAA TCC TCT AGC ACA 243 

GCC CAC ATG GAG CTC CGG AGC CTG GCA TCT GAG GAC TCT GCA GTC TAT 291 

TAT TGT GCA AGA GGG GGG GTT ACG ACG GAG TTT GGT TAC TGG GGT CCA 339 

GGG ACC ACG CTC ACT AG 356 



[0 1 0 23 h#ns> 
[K^^ : 6] H^JGO^;* : 34 1 WMW>W$k\ cDNA to mRNA 

mm 
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2? 



T CTA GAA 6AA ATT GTG ATG ACC CAG TCT CCA CTC TCC CTG CCT GTC ACT 
CTT GGA GAT CAA GCC TCC ATC TCT TGC AGA TCT ACT CAG AGC ATT GTA 
CAT AGT AAT GGA AAC ACC TAT TTA GAA TGG TAC CTG CAG AAA CCA GGC 
CAG TCT CCA AAG CTC CTG ATC TAC AAA GTT TCC AAC CGA TTT TCT GGG 
GTC CCA GAC AGG TTC AGT GGC AGT GGA TCA GGG ACA GAT TTC ACA CTC 
AAG ATC AGC AGA GTG GAG GCT GAG GAT CTG GGA GTT TAT TAC TGC TTT 
CAA GGT TCA CAT GTT CCG TAC ACG TTC GGT GCT GGG ACC AAG CTG GCT 
CGA G 



49 
97 
145 
199 
241 
289 
337 
341 



to i o 33 io*mm<Dmm : *w*f 

mm&n: 7] mmo&z: 34 y^^>hm:^muy^^^>h 
mm<om : r 5 j m mmvim 

mm 

Ala Val Ser Glu His Gin Leu Leu His 
Asp Lys Gly Lys Ser lie Gin 
1 5 
10 15 
Asp Leu Arg Arg Arg Phe Phe Leu His 
His Leu lie Ala Glu lie His 

2 0 2 5 

3 0 

Th r Ala 
34 

[0 10 4] KM<*>tt:--*K 
B20H» : 8] ffijajcD^;* : 3 2 Mtfas*- : m&tk 

mm 

TCTAGAATGC AGGTYC AGCT GMAGCAGTCW GG 

3 2 

[0 10 5] 

mm&n 9] mm<o&2 : a 2 h^o^- : mm. 

mw<»M:m& ★ mmnmm : ^dna 

mm 

GGTGTTCCTC GAGGTCTAGT GACCGTGGTC CCTKSRCCCC AG 42 



[0 10 6] 

m&mn : i o) fmv>&% : 3 7 
mm&rn : IKK 

mm 

CGTGGCTCTA G A AG A A ATT G TGMTGAC CC A GTC 
TCCA 37 
[0 10 7] +m<0&:-*& 

m#m^ : 1 1] mmo&z : 3 4 h#n;>- : wmvt 

mm&m : mm ♦ mmvmm : mdna 
mm 

AACTCGAGCC AGCTTGGTCC CMSCWCCGAA CGT 

G 34 

[0108] mmoMi&m 
im&mn : 1 2] mmo&z : 4 s so m<o& : 
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(16) 4$$i-¥4 - 22 80 89 

29 30 

mm 

AGGTGCAGCT ACAGCAGTGG GGCGCAGGAC TGGTGAAGCC TTCGGAGA 48 
[0 10 9] *fi<0&:-:*« 

im#mn : 1 3] &wv>&-$ : 6 e k^d^- : 

mm&mitm * mmowm : 4&0WK mdna 

ACTACTACTA TGGTATGGAC GTCTGGGGCC AAG 
GGACCAC GGTCACCGTC TCCTCA 66 

[0 1103 KHOjfc : -*fl 

[E#l## : 1 4] eaiOSS : 5 0 h#os>- : HtSBtf 

Bai0>9:*Ol & ffi?9©a£! : ftitf>&& MDNA 

E**J 

ACTGTGGCTG CACCATCTGT CTTCATCTTC CCG 
CCATCTG ATGAGCAGTT 50 

[0 1 1 13 *a®R:-*M 

HBW* : 1 53 EaiOfiS : 8 9 h#Di>- : ElBtt 

E3»ia>£! : «S6 ★ E^4>M : {froRtt MDNA 

EM 

CCTCTAGATG AACTTCGGGC TCAGCTTGAT TTACCTTGTC CTGGTTTTAA AAGTTGTCCA 60 
GTGTCAGGTT CAGCTGCAGC AGTCTGGAC 89 

[0 1 123 

m&imn : 1 e j e*»j©jis : i o 9 m*d$>- : 

BaiOShMfc * E9Ha>«R : tttOttft &«DNA 

CCTCTAGATG GGCATCAAGA TGGAGACACA TTCTCAGGTC TTTGTATACA TGTTGCTGTG 60 
GTTGTCTGGT GTTGAAGGAG AAATTGTGAT GACCCAGTCT CCACTCTCC 109 



tiipSVeH26 ®#HB»Krani9T&*. 
[S3) *»W©^9*y^n-^JM6M*ft3-Hr 



[043 *%^/7€/^D-tMMa-Ht 
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Referenc I 

[Title of the invention] THERAPEUTIC AND PREVENTIVE AGENT FOR 
HYPERCALCEMIA) 

[Abstract] (Amended) 

[Constitution] A monoclonal antibody having specificity to human parathyroid 
hormone-related protein (pTHrP) is produced by a hybridoma. The hybridoma is 
obtained by fusion of an antibody-producing cell, which is derived from an animal 
immunized with PTHrP or a peptide having the partial sequence thereof, with a 
myeloma cell. Further, the gene in the variable region of the monoclonal antibody is 
cloned, and then a rodent/human chimeric monoclonal antibody is produced using the 
clone. 

[Effect] The above monoclonal antibody is useful as a therapeutic and preventive 
agent for hypercalcemia. The use of the monoclonal antibody of the present invention 
enables treatment of hypercalcemia with better results and for a relatively longer period 
of time than methods using standard anti-sera or polyclonal antibodies. 

[What is claimed is:] 

[Claim 1] A therapeutic and preventive agent for hypercalcemia, which comprises, as 
an active ingredient, at least one type of a substance selected from the group consisting 
of an anti-human parathyroid hormone-related protein monoclonal antibody and a 
substance related thereto. 

[Claim 2] The therapeutic and preventive agent of claim 1, which comprises a F(ab') 
fragment of said monoclonal antibody and/or a peptide comprising the fragment. 
[Claim 3] The therapeutic and preventive agent of claim 1, which comprises a 
monoclonal antibody selected from the group consisting of monoclonal antibodies 
produced by a hybridoma EV034BIG or a hybridoma EV0141IG. 
[Claim 4] The therapeutic and preventive agent of claim 3, which comprises a F(ab') 
fragment of said monoclonal antibody and/or a peptide comprising the fragment. 
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[Claim 5] A gene fragment, which encodes the H-chain variable region of an anti- 
human parathyroid hormone-related protein monoclonal antibody and comprises, at 
least as a part thereof, a gene sequence encoding an amino acid sequence represented by 
SEQIDNO: 1. 

[Claim 6] A gene fragment, which encodes the L-chain variable region of an anti- 
human parathyroid hormone-related protein monoclonal antibody and comprises, at 
least as a part thereof, a gene sequence encoding an amino acid sequence represented by 
SEQIDNO: 2. 

[Claim 7] An anti-human parathyroid hormone-related protein monoclonal antibody, 
which comprises, at least as a part of its variable region, the amino acid sequence 
represented by SEQ ID NO: 1. 

[Claim 8] An anti-human parathyroid hormone-related protein monoclonal antibody, 

which comprises, at least as a part of its variable region, the amino acid sequence 

represented by SEQ ID NO: 2. . • ! ■ ■ 

[Claim 9] A rodent/human chimeric monoclonal antibody or derivative thereof, which 

comprises a variable region derived from a rodent and a constant region derived from a 

human and recognizes a human parathyroid hormone-related protein. 

[Claim 10] The monoclonal antibody or derivative thereof of claim 9, wherein said 

chimeric monoclonal antibody has a therapeutic effect on hypercalcemia. 

[Claim 11] A fusion gene, which encodes the chimeric monoclonal antibody of claim 

9. 

[Claim 12] A therapeutic and preventive agent for hypercalcemia, which comprises, 
as an active ingredient, at least one type of the chimeric monoclonal antibody and 
derivative thereof of claim 10. 

[Claim 13] A cell line, which produces the monoclonal antibody of any one of claims 
1,3, 7, 9 and 11. 

[Detailed description of the invention] 
[0001] 

[Field of industrial application] The present invention relates to an anti-hypercalcemia 
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agent for treating and preventing hypercalcemia comprising an anti-human parathyroid 
hormone-related protein monoclonal antibody (hereinafter referred to as an anti-PTHrP 
monoclonal antibody) as an active ingredient. Particularly, the present invention 
relates to a therapeutic and preventive agent comprising an anti-PTHrP monoclonal 
antibody as an active ingredient, which is in the field of medicine used for treating and 
preventing hypercalcemia, and preventing recurrence of hypercalcemia caused by 
production of parathyroid hormone-related protein (hereinafter referred to as PTHrP). 
Further, the present invention relates to a gene fragment encoding the H-chain and a 
gene fragment encoding the L-chain of the variable region of the above monoclonal 
antibody; a chimeric monoclonal antibody having the above variable region derived 
from a rodent and a constant region derived from a human, a therapeutic and preventive 
agent for hypercalcemia comprising the chimeric monoclonal antibody; and a fusion 
gene encoding the chimeric monoclonal antibody. Furthermore, the present invention 
relates to a cell line which produces the above monoclonal antibody. 
[0002] 

[Prior art] Hypercalcemia is an electrolyte abnormality which is often found in the 
field of medicine. Hypercalcemia may not only cause a variety of discomfort to 
patients, but also threaten the life of patients in severe cases. There are various 
causative diseases of hypercalcemia. An example of a causative disease that causes 
severe hypercalcemia at high frequency is hyperparathyreosis due to malignancy and 
excessive production of parathyroid hormone (hereinafter referred to as PTH). 
[0003] Hypercalcemia associated with malignancy is largely divided into two cases, 
based on its developmental mechanism, the case (Local Osteolytic Hypercalcemia) in 
which hypercalcemia is caused by osteolysis accentuated by the invasion of tumor cells 
into bones, and the case (Humoral Hypercalcemia of Malignancy, hereinafter referred to 
as HHM) associated with hypercalcemia caused by generalized action of humoral 
factors produced by a tumor. A typical example of the former case is hypercalcemia 
resulting from, for example, bone metastasis resulting from, such as multiple myeloma 
and breast carcinoma; and a typical example of the latter case (HHM) is hypercalcemia 
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or the like associated with carcinoma piano cellulare, cancer of kidney to urinary tract 
system and the like. 

[0004] HHM is a paraneoplastic syndrome that occurs at the highest frequency, 
accounting for 80% or more of hypercalcemia cases associated with malignancy. In 
many cases, the rapid onset and development of HHM are observed in patients with 
terminal malignancy. Since no specific treatment for the disease exists, it is a major 
cause of death of such patients. 

[0005] Many researchers have conducted various studies on the causative humoral 
factors of the onset of HHM. Stewart, A. F. et al have proved the presence of a 
substance in the blood plasma of a patient with HHM, which shows action, which is 
analogous, but distinct from that of PTH; and showed that this substance is produced by 
malignancy cells that cause HHM (Stewart, A. F. et al., Proc. Natl. Acad. Sci. USA, vol. 
80, 1454 (1983); and Goltzman, D. et al., J. Clin. Endocrinol. Metab., vol. 53, 899 
(1981)). 

[0006] Martin. T. J.'s group isolated a substance having PTH-like activity from the 
culture supernatant of carcinoma cells (BEN cell) of a lung cancer patient with 
hypercalcemia and showed the primary structure of the N-terminus of this substance. 
Further, the group isolated cDNA of the PTH-like substance using mRNA of the cell, 
and determined the entire primary structure of the precursor of the PTH-like substance 
(Moseley, J. M. et al., Proc. Natl. Acad. Sci. USA, vol. 84, 5048 (1987); and Suva, L. J. 
et al., Science, vol. 237, 893 (1987)). In their report, the PTH-like substance is called 
PTHrP, and it comprises 36 signal peptides followed by 141 amino acid residues. It 
has been also reported that the primary structure of the C-terminus of PTHrP has almost 
no homology with PTH, but 8 amino acids of those at position 1 to 13 of the N-terminus 
of PTHrP are identical to those of PTH. The N-terminal portion is thought to be 
essential for PTH to express its physiological activity, such as a function of PTH to bind 
to its receptor, and a function of PTH to enhance production of nephrogenic cyclic AMP. 
Therefore, it is thought that PTHrP has PTH-like activity because it has an N-terminal 
amino acid structure analogous to that of PTH. 
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[0007] Horiuchi N. et al have reported that a rat administered with the chemically 
synthesized peptide (1 to 34) of PTHrP exhibits hypercalcemia (Science, vol. 238, 566 
(1987)). Further, Kukreja, S. C. et al have reported that when rabbit anti-sera against 
PTHrP (1-34) and PTHrP (1-16) peptides were administered to athymic mice (when the 
mice have exhibited hypercalcemia after implantation of carcinoma cells respectively 
from a lung cancer patient and a laryngeal cancer patient with hypercalcemia to the 
mice), a decrease in the blood calcium level to a normal level was observed in some of 
the athymic mice with hypercalcemia^. Clin. Invest, vol. 82, 1798 (1988)). As 
described above, it is known that PTHrP plays an important role as >the causative 
substance of hypercalcemia associated with malignancy. 

[0008] Both fluid replacement and furosemide or ethacrynic acid have been used for 
treating hypercalcemia associated with malignancy. Since they are normally 

insufficient for therapy, additional administration of calcitonin, mithramycin and the 

i- 

like is required. However, these agents have not yet produced sufficient effect because 
of their drawbacks such as repetitive administration of calcitonin resulting in decreased 
effect, and mithramycin causing severe side effect. Therefore, an agent specifically 
inhibiting PTHrP activity as described above is preferred in the .treatment of 
hypercalcemia associated with malignancy. An example of a method which 
specifically suppresses only PTHrP activity is Kukreja, S. C. et aTs research above. 
However, the method has drawbacks including poor treatment results and a very brief 
period of effectiveness even in effective cases because of the use of rabbit anti-sera or 
polyclonal antibodies obtained by purification of the anti-sera. 
[0009] 

[Problems to be solved by the invention] The present invention addresses the above- 
mentioned conventional problems. The purpose of the present invention is to provide 
an effective therapeutic and preventive agent for hypercalcemia. Another purpose of 
the present invention is to provide an effective agent for treating and preventing 
hypercalcemia associated with malignancy. 
[0010] 
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[Measures to solve the problems] As a result of thorough studies to address the 
problems described above, we have completed the invention by succeeding in obtaining 
a monoclonal antibody having specificity to human PTHrP, and finding that 
hypercalcemia can be treated with good results for a relatively long period of time using 
the monoclonal antibody. 

[0011] The agent of the present invention for treating and preventing hypercalcemia 
comprises, as an active ingredient, at least one type of substance selected from the 
group consisting of an anti- human parathyroid hormone-related protein monoclonal 
antibody and the substance related thereto, thereby achieving the above-stated goal. 
[0012] The present invention encompasses a gene fragment, which encodes the H-chain 
variable region of an anti-human parathyroid hormone-related protein monoclonal 
antibody, and comprises, at least as a part thereof, a gene sequence encoding an amino 
acid sequence represented by SEQ ID NO: 1. 

[0013] The present invention encompasses a gene fragment, which encodes the L- 
chain variable region of an anti-human parathyroid hormone-related protein monoclonal 
antibody and comprises, at least as a part thereof, a gene sequence encoding an amino 
acid sequence represented by SEQ ID NO: 2. 

[0014] The present invention encompasses an anti-human parathyroid hormone- 
related protein monoclonal antibody, which comprises, at least as a part of its variable 
region, the amino acid sequence represented by SEQ ID NO: 1. 

[0015] The present invention encompasses an anti-human parathyroid hormone- 
related protein monoclonal antibody, which comprises, at least as a part of its variable 
region, the amino acid sequence represented by SEQ ID NO: 2. 

[0016] The present invention encompasses a rodent/human chimeric monoclonal 
antibody and derivative thereof, which comprises a variable region derived from a 
rodent and a constant region derived from a human and recognizes a human parathyroid 
hormone-related protein. 

[0017] The present invention encompasses a fusion gene, which encodes the above 
chimeric monoclonal antibody. 



H4-228089 



[0018] The present invention encompasses a therapeutic and preventive agent for 
hypercalcemia, which comprises, as an active ingredient, at least one type of the above 
chimeric monoclonal antibody or derivative thereof. 

[0019] The present invention encompasses a cell line, which produces the above 
monoclonal antibodies. 

[0020] To prepare the monoclonal antibody of the present invention, standard 
techniques for preparing monoclonal antibodies can be used. That is, the monoclonal 
antibody of the present invention is prepared by preparing a hybridoma by fusion of an 
antibody-producing cell obtained from an animal immunized with an antigen and a 
myeloma cell, and then by selecting a clone which produces an antibody specifically 
inhibiting PTHrP activity from the obtained hybridomas. 

[0021] Examples of an antigen that can be used in the above immunization include the 
entire amino acid sequence of PTHrP or a peptide comprising a partial sequence of 



PTHrP, which has been prepared by a recombinant DNA method oij a chemical 
synthetic method, and a PTHrP derived from the culture supernatant solution of 
carcinoma cells that have caused hypercalcemia. An example of a peptide comprising 
part of the amino acid sequence of PTHrP is a peptide which is locat ed at the N- 
terminal portion of PTHrP and comprises the following sequence (shown in SEQ ID 
NO: 7): Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ile-Gln-Asp- 
I^u-Arg-Arg-Arg-Phe-Phe-l^u-His-His-Leu-ne-Ala-Glu-ne-His-Thr-Aia. Examples 
of an antibody-producing cell that can be used herein include B lymphocytes which are 
derived from spleen cells or lymph node cells of an animal or a human immunized in 
vivo or in vitro with a peptide (a substance having equivalent action) corresponding to 
PTHrP or a part thereof, or B lymphocytes which are derived from peripheral blood of a 
patient. 

[0022] Examples of a myeloma cell that can be used for cell fusion include those 
derived from a mouse, rat, human or other animal. Cell fusion can be performed, for 
example, by a method using polyethylene glycol (see Tatsuo IWASAKI et aL, 
"Monoclonal antibody, Hybridoma and ELISA," Kodansha (1983)). Hybridomas 
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obtained by cell fusion are screened (e.g., Enzyme antibody technique), thereby 
selecting hybridomas which produce antibodies. The resulting antibody-producing 
hybridomas are cloned (e.g., by a limiting dilution method). The obtained clones are 
then screened, and clones producing target monoclonal antibodies are selected. For 
example, screening is performed based on the fact that addition of PTHrP to rat 
osteoblastic cells, ROS 17/2.8 cells or UMR106 cells, improves adenylate cyclase 
activity, that is, adenylate cyclase activation activity is obtained, while the activity is 
inhibited when anti-PTHrP monoclonal antibodies are present. 

[0023] Two types of resulting hybridoma, EV034B1G and EV01411G, were deposited 
as Accession numbers of the deposit: 11429 (FERM P-11429) and 11430 (FERM P- 
11430), respectively, to the Patent and Bio-Resource Center, National Institute of 
Advanced Industrial Science and Technology. EV034B1G has been prepared using a 
peptide comprising amino acid residues (1-34) of PTHrP as an antigen, and is a 
hybridoma clone producing an antibody of interest. EV01411G has been prepared 
using PTHrP obtained by a recombinant DNA method (hereinafter referred to as 
rPTHrP) as an antigen, and is a hybridoma clone producing an antibody of interest. 
[0024] An amount of anti-PTHrP monoclonal antibody produced by the obtained 
hybridoma can be verified by culturing the hybridoma, and measuring the antibody titer 
in the culture supernatant by, for example, an enzyme antibody technique. Anti- 
PTHrP monoclonal antibody is obtained from the resulting hybridoma by, for example, 
culturing the hybridoma, and sampling the antibody from the culture supernatant by an 
appropriate method; or by implanting the hybridoma intraperitoneally to a mouse pre- 
treated with pristine to proliferate, and sampling antibodies from the ascites fluid of the 
mouse. Anti-PTHrP monoclonal antibodies can also be prepared by the recombinant 
DNA technique using animal cells or microorganisms. The antibodies above can be 
purified by a combination of standard biochemical techniques. For example, 
purification can be performed by an appropriate combination of an ammonium sulfate 
fractionation method, ion exchange chromatography, gel filtration, PEG fractionation 
method, affinity chromatography, high performance liquid chromatography, 
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electrophoresis and the like. Purified monoclonal antibodies are formulated by a 
technique normally employed for formulating biological products. For example, after 
sterile filtration using a membrane filter or the like, the purified antibodies are fireeze- 
dried together with a stabilizer into a sterile vial. 

[0025] The therapeutic and preventive effect on hypercalcemia of the thus obtained 
anti-PTHrP antibodies is confirmed by an experimental system which involves 
administering anti-PTHrP monoclonal antibodies to a hypercalcemia model animal and 
examining whether or not there is a decrease in blood calcium level. Examples of the 
above hypercalcemia model animal include a hypercalcemia model animal produced by 
continuous administration of approximately 6 nano-mols per day of, such as a causative 
PTHrP or PTHrP (1-34) peptide, or a tumor-bearing hypercalcemia model animal 
produced by implanting human carcinoma cells (e.g., PC-3 cells) which produce PTHrP 
to a nude mouse. It was confirmed by each of these methods that the anti-PTHrP 
monoclonal antibody of the present invention lowers blood calcium level to a normal 
level. Therefore, the anti-PTHrP monoclonal antibody of the present invention is very 
preferable as a therapeutic and preventive agent for hypercalcemia associated with 
malignancy and its industrial applicability is very high. 

[0026] Further, examples of the therapeutic and preventive agent of the present 
invention are not limited to the monoclonal antibody itself. A substance related to the 
antibody, that is, a fragment having the immunological properties of the monoclonal 
antibody, such as F(ab') fragment, and a formulation comprising a peptide having the 
fragment can also be used as a therapeutic and preventive agent for hypercalcemia. 
[0027] Further, we have studied the antigen recognition site of the above anti-PTHrP 
monoclonal antibody. That is, we have attempted to identify the gene sequences of the 
H-chain and L-chain variable regions of the above monoclonal antibody. A gene 
(VDJh) encoding the above H-chain variable region and a gene (VJl) encoding the 
above L-chain variable region can be determined by isolating, as described later, mRNA 
from the hybridoma producing the monoclonal antibody, synthesizing cDNA, and 
performing PCR using the cDNA. 
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[0028] First, total RNA is extracted by general techniques from hybridomas (e.g. the 
above EV034BIG or EV034BIG) producing the monoclonal antibody of the present 
invention. Next from the extracted total RNA, mRNA is isolated by standard 
techniques, using, for example, a commercial kit, oligotex-dt 30 (Takara Shuzo). Then, 
cDNA is synthesized from the obtained mRNA, and is used as a template for PCR. 
[0029] Subsequently, a conserved sequence which is present in the variable region of 
IgG is selected from Kabat et aTs data file (Sequences of Proteins Immunological 
Interest, US Dept. of Health and Human Services, US Government Printing Office 
(1987)). Primers are designed from the sequence. The above sequence is a DNA 
sequence corresponding to the region in the vicinity of the amino terminus of a mature 
protein, and contains no signal sequence. Parts of the sequences are selected as 
primers used for PCR (the primer sequences are shown in SEQ ID NO: 8 to 11). A 
nucleotide sequence of a variable region gene, which is obtained by PCR, is determined 
by, for example, Sanger, F et aTs dideoxy method (Proc. Natl. Acad. Sci. VSA vol. 74, 
5463 (1977)) or a method modified therefrom. j 
[0030] The thus obtained DNA sequences are shown in SEQ ID NO: 5 (H-chain) and 
SEQ ID NO: 6 (L-chain). Based on the sequence of the primer portion, a gene 
encoding H-chain variable region is shown to comprise a DNA sequence from C at 
position 34 to T at position 354 of SEQ ID NO: 5. An amino acid sequence, which 
corresponds to a DNA sequence of interest (without the primer portion), is shown in 
SEQ ID NO: 1. A gene encoding the L-chain variable region comprises a DNA 
sequence from C at position 32 to A at position 340 of SEQ ID NO: 6. An amino acid 
sequence of interest, from which the primer portion corresponding to the DNA sequence 
is excluded, is shown in SEQ ID NO: 2. 

[0031] Anti-PTHrP monoclonal antibodies produced by the above hybridomas, such 
as EV034BIG and EV0141IG, are useful as a therapeutic and preventive agent for 
hypercalcemia. However, administration of these hybridomas to a human for a long 
period of time may cause an allergy reaction, because they are derived from a mouse, 
which is a rodent. As described above, the sequences of the variable regions of the 
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monoclonal antibody are determined. Next, we have attempted to prepare a 
rodent/human chimeric monoclonal antibody prepared by binding the determined 
sequence to the constant region of a human antibody. 

[0032] A human immunoglobulin constant region gene, (a gene corresponding to H- 
chain constant region: Cyl, and a gene corresponding to L-chain constant region: Ck) , 
which is required for the preparation of the rodent/human chimeric monoclonal 
antibody of the present invention, can be obtained, for example from human 
immunoglobulin-producing carcinoma cells ARH-77 [available from ATCC , American 
Type Culture Collection]. 

First, ARH-77 (ATCC CRL-1621) is cultured, and genomic DNA is obtained 
from the resulting cells. The genomic DNA is completely denatured using restriction 
enzymes required to obtain target DNA fragments from the genomic DNA. Then, 
molecular weight fractionation is performed by agarose gel electrophoresis, thereby 
obtaining the target DNA fragments (a DNA fragment containing Cyl and that 
containing Ck). 

[0033] The thus obtained DNA fragments are incorporated into appropriate cloning 
vectors, and then DNA libraries are constructed. For example, the DNA fragment 
containing Cyl of a human IgG is cloned into a lambda cloning vector EMBL4 
(Stratagene) cleaved with Eco RI, thereby constructing a H-chain phage library. 
Similarly, the DNA fragment containing Ck of a human IgG is cloned into a lambda 
cloning vector AgtlO (Stratagene) cleaved with Eco RI, thereby constructing a L-chain 
phage library. 

[0034] The thus amplified DNA fragments are screened for target Cyl and Ck 
fragments by a hybridization method using probes. The above probes are prepared 
based on the sequences of Cyl and Ck which have been shown by Ellison J. W. et al 
(Nucleic Acids Research, vol. 10, 4071 (1982). For example, two probes (probes HI 
and H2, shown in SEQ ID NOS: 12 and 13, respectively) are designed from Cyl gene. 
The probes HI and H2 are gene sequences corresponding to the J H region (Kudou A. J. 
Imn. Vol. 135, 642 (1985)) and the framework region of ARH-77. Further, a probe LI 
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(shown in SEQ ID NO: 14) is designed from Ck gene. 

[0035] Screening for the above human IgG constant region gene is performed by the 
plaque hybridization method according to standard techniques. First, appropriate 
strains are infected with each of the above phage libraries, and then screening for 
plaques hybridizing to the above probes is performed. Next, nucleotide sequencing is 
performed by the dideoxy method to confirm that a gene of a portion encoding a protein 
is identical to the previously shown sequence of Cyl or Ck. Each of the inserted 
fragments is cleaved out using appropriate restriction enzymes, followed l?y subcloning. 
For example, Cyl fragment is cleaved with Hind m and Xba I, and then subcloned into 
pUC19, thereby obtaining a vector, pUC-Cyl having Cyl fragment. Similarly, Ck 
fragment is cleaved out with Eco RI, and then subcloned into pUC19, thereby obtaining 
a vector, pL14-2 having Ck. 

[0036] An expression vector containing a DNA sequence derived from a mouse and 
encoding the H-chain variable region of the above anti-PTHrP antibody, a DNA 
sequence derived from a mouse and encoding the L-chain variable region of the anti- 
PTHrP antibody, and a DNA sequence encoding the H-chain constant regiqn of a human 
IgG is constructed. Therefore, a chimeric monoclonal antibody having the variable 
regions of the anti-PTHrP antibody derived from a mouse and the constant region of a 
human IgG can be produced by a transformant which is obtained by introducing them 
into an appropriate host. 

[0037] To construct the above expression vector, first, the above mouse VDJ H gene is 
modified so that a signal sequence essential for secretion of a protein is added. For 
example, a gene comprising a portion which corresponds to part of the H-chain signal 
sequence of an anti-PTHrP antibody (Anti-CEA MoAb) reported by Cabilly. S et al 
(Proc. Nad. Sci. USA., vol. 81, 3272 (1984)) is synthesized. PCR is performed using 
the synthesized gene as a primer (shown in SEQ ID NO: 15) and the above VDJ H gene 
as a template, thereby obtaining a LVDJ H gene with the signal sequence added thereto. 
Similarly for a mouse VJ L gene, a gene comprising a portion which corresponds to part 
of the L-chain signal sequence of the above Anti-CEA MoAb is synthesized. Then 
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PCR is performed using the synthesized gene as a primer (shown in SEQ ID NO: 16), 
thereby obtaining a LVJ L gene with the signal sequence added thereto. 
[0038] An example of a method for preparing the chimeric antibody expression vector 
of the present invention is as described below. 

[0039] First, pSVeSall-Zfind m (European Patent Application Publication No. 
0420502) is cleaved with Hind m, and blunt-ended. Then, a pXbal linker is added, 
and the product is circularized with T4 DNA ligase, thereby obtaining pSVeXbal (Fig. 
2). In this vector, an early promoter region containing the replication origin of SV40 is 
present upstream of an Xba I recognition site. Next, a DNA fragment comprising Cyl 
gene which has been cleaved from the plasmid pUC-Cyl comprising the above human 
H-chain Cyl gene; a fragment comprising the above mouse H-chain LVDJ H gene 
fragment; and a vector prepared by cleaving pSVeXbal with Xba I are ligated so as to 
construct pSVeH26 (see Fig. 2). 

[0040] Separately, a fragment comprising Ck gene derived from the vector pL14-2 (as 
described above), which is obtained by subcloning Ck gene into pUC19; and the 
cleaved fragment of pSVeXbal are ligated with T4 DNA ligase so as to obtain pSVeL26 
(Fig. 3). 

[0041] A DNA fragment comprising mLVJ L gene and Ck gene derived from the above 
pSVeL26; and a DNA fragment containing mLVDJ H gene and Cyl gene derived from 
pSVeH26 are ligated so as to construct an expression vector, pSVeHL26, comprising 
these 4 types of genes (Fig. 4). Further, to introduce the expression vector into an 
animal cell, pSVeHL26-DM is constructed by introducing a drug resistance gene 
appropriate for the expression vector, such as DHFR and Eco-gpt (Fig. 5). 
[0042] The thus obtained expression vector is introduced into an appropriate host, for 
example, a mouse myeloma cell or a hamster cell line. For example, an expression 
vector can be introduced into a FO cell, a mouse myeloma cell, by a DEAE-dextran 
method (Toshiyuki TAKAI, Cell Technology, vol. 9, 652 (1990)). Alternatively, an 
expression vector can be introduced into a hamster cell, a Chinese hamster ovary 
(CHO) cell (ATCC CCL-61) by a calcium phosphate method (Chen et al., Mol. Cell. 
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Biol., vol. 7, 2745 (1987)). 

[0043] Whether or not an expression vector has been introduced into a host can be 
examined using a drug resistance marker in the vector. Antibodies produced by the 
thus obtained transformants are confirmed to be anti-PTHrP monoclonal antibodies by 
examining binding ability to PTHrP. The amount of antibodies produced can be 
measured by, for example, the ELISA method. Names of the representative 
transformants obtained by the method are shown in Table 2 of Example 10 described 
below. 

[0044] These transformants are cultured in appropriate media so that mouse/human 
chimeric monoclonal antibodies which recognize anti-human parathyroid hormone- 
related protein are produced. The monoclonal antibody possesses ability equivalent to 
that of the above monoclonal antibody derived from a mouse, and it can be preferably 
used as a therapeutic and preventive agent for hypercalcemia. Unlike a monoclonal 
antibody derived from a mouse, administration of the monoclonal antibody to a human 
for a long period of time does not cause an allergy reaction. 

[0045] In the above construction of a chimeric antibody expression vector by 
recombination, for example, substitution, deletion, addition or translocation of one or 
more amino acids of an antibody to be produced can be effected by, mutation of a 
specific site of the variable region gene of a mouse monoclonal antibody gene. Thus, 
an antibody can be improved to have a higher specificity and affinity to PTHrP. 
[0046] 

[Example] The present invention will be described more specifically, with the 
following examples, but is not limited by these examples. 

[0047] [Example 1] (Preparation of rPTHrP) A PTHrP gene was synthesized as 
follows according to Martin, T. J. et aTs method (J. Biol. Chem., vol. 264, 14806 
(1989)). The gene was incorporated into Escherichia co/i, and then the expressed 
rPTHrP was obtained. The obtained rPTHrP was purified with the anti-PTHrP 
monoclonal antibody obtained in Example 4 described later. 

[0048] First, 8 DNAs, approximately llOmer each in size (all of the DNAs are 
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portions of DNA of PTHrP (1 to 141)) were synthesized using a DNA synthesizer 
(Applied Biosystems). Each DNA was purified by high performance liquid 
chromatography (Shimadzu Corporation) with ODS columns (YMC Co., Ltd.), and then 
annealing was performed. Then, each DNA fragment was ligated with T4 DNA ligase 
(Takara Shuzo), thereby obtaining a target PTHrP (1-141) gene. The PTHrP gene is 
incorporated into a vector pKK233-2 (Pharmacia) so as to obtain an expression vector. 
The vector was then incorporated into Escherichia coli JM105, thereby obtaining a 
transformant. The rPTHrP-expressing E* coli were prepared in large numbers, lysed 
by ultrasonication, and then rPTHrP was extracted. The rPTHrP extracts were 
subjected to gel filtration using Sephacryl S-200HR (Pharmacia), thereby fractionating 
by molecular weight of around 15,000 to 30,000. The fractions were packed and 
purified in an antibody column, in which CNBr-activated sepharose 4B (Pharmacia) and 
the anti-PTHrP (1-34) monoclonal antibody obtained by purification .in the later 
described Example 4 had been coupled to each other (5 mg/carrier). [The rPTHrP 
obtained from a single purification was approximately 10 mg. 

[0049] [Example 2] (Preparation of anti-PTHrP monoclonal antibody-producing 
hybridoma) 50 ^g of PTHrP (1-34) (PEPTIDE INSTITUTE, INC.), whicjh is a peptide 
being the N-terminal portion of PTHrP, or rPTHrP peptide obtained in Example 1 was 
mixed with Freund's complete adjuvant, and then 8-to-12 week old Balb/c mice were 
immunized subcutaneously with the mixture. After the initial immunization, boosting 
was performed three times in total at intervals of 3 weeks. On day 7, 5, 3, 2 and 1 
before cell fusion, the above peptide was administered, 5 jig per mouse, via the caudal 
vein of the mouse. Then, the mouse spleen was excised, so that immune spleen cells 
were obtained. 

[0050] Next, immune spleen cells and mouse myeloma cells (F0) were mixed at a 2:1 
ratio, fused in the presence of polyethylene glycol 1500, and then added in Iscove's 
modified Dulbecco's media containing 10%FBS. The media were adjusted to achieve 
2xl0 6 spleen cells/ml, and then apportioned into a 96-well micro plate at a ratio of 0.1 
ml/well. On the next day, HAT medium was added at a ratio of 0.1 ml/well, followed 
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by continuous exchanging of the half of the medium with a new HAT medium every 
other day. After about 2 weeks, colony formation of hybridomas was observed. The 
colonies were further cultured in a 24-well plate, so that 420 hybridoma clones derived 
from PTHrP(l-34) and 617 hybridoma clones derived from rPTHrP were obtained. 
[0051] Whether or not anti-PTHrP monoclonal antibodies were produced in the 
culture supernatant of these hybridoma clones was examined by an enzyme antibody 
technique as described below. First, a 96-well plate was coated with rPTHrP at a ratio 
of 100 ng/well, and then the culture supernatant of the hybridomas was added thereto, 
followed by reaction at 37*C for 1 hour. After washing, peroxidase-labeled anti- 
mouse IgG+IgM was added. After another washing, o-phenylenediamine solution was 
added, allowing color development at room temperature for 20 min. 4 N sulfuric acid 
was added to stop the reaction, and then absorbance was measured at 492 nm. 
[0052] The procedures above revealed that the obtained hybridoma clones were 191 
hybridoma clones producing anti-PTHrP monoclonal antibody when PTHrP(l-34) was 
used as an antigen; and 358 hybridoma clones producing anti-PTHrP monoclonal 
antibody when rPTHrP was used. 

[0053] Next, the neutralizing activity of anti-PTHrP monoclonal antibody for rPTHrP 
was examined using the culture supernatant of these hybridoma clones. According to 
Gutierrez, G. E. et al.'s method (J. Boil. Chem., vol. 262, 15845 (1987)), measurement 
was performed using conversion from [H]ATP to [H]cAMP as an index in ROS 17/2.8 
cells or UMR106 cells which had been allowed to contain [H] adenine as described 
below. First, ROS 17/2.8 cells or UMR106 cells were inoculated, 2.5xl07well, to a 48 
multi-well plate, and cultured in DME media supplemented with 10% FBS for 3 days. 
After removal of the culture solution, the product was washed twice with a Hanks 
balanced salt solution, and supplemented with new culture media and 1 |iCi/ml [H] 
adenin, followed by incubation at 37*C for 2 hours. Further, the cells were washed 
twice. 50 jlxI of a DME medium supplemented with 2% FBS and containing 1 mM 3- 
isobutyl-l-methylxanthine (IBMX; Sigma) was added to the cells, and then incubation 
was performed at 37*C for 5 min. Then, 25 jil of hybridoma culture supernatant and 25 
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III of rPTHrP solution (final concentration of 10* 7 to 10" 1 M) were added, and then 
incubation was performed for another 10 min. Subsequently, lml of trichloroacetic 
acid (final concentration of 0.12 M) was added to stop the reaction, and neutralization 
was performed with 20 jil of 4 N NaOH. After the synthesized cAMP was isolated by 
Salomon, Y. et al's method (Anal. Biochem., vol. 58, 541 (1974)), its radioactivity was 
measured so as to evaluate the neutralizing activity of anti-PTHrP monoclonal antibody 
to rPTHrP. 

f 

[0054] The above procedures revealed that when PTHrP(l-34) was used as an antigen, 
108 hybridoma clones, and when rPTHrP was used, 35 hybridoma clones, produced 
anti-PTHrP monoclonal antibody having rPTHrP neutralizing activity. 
[0055] [Example 3] (Immunoglobulin class and subclass of anti-PTHrP monoclonal 
antibody produced by hybridoma) The immunoglobulin class and subclass were 
examined for anti-PTHrP monoclonal antibody produced by hybridomas which produce 
anti-PTHrP monoclonal antibody having neutralizing activity obtained in Example 2. 
Examination of the immunoglobulin class and subclass was performed by the enzyme 
antibody technique employed in Example 2 using an immunoglobulin subclass 
polyclonal antibody. The results for a total 10 hybridomas, consisting of :5 hybridomas 
derived from PTHrP(l-34) and rPTHrP respectively, are shown as typical examples in 
Table 1. 
[0056] 



[Table 1] 



Hybridoma 
(name) 


Reactivity with subclass polyclonal antibody 


IgGl 


IgG2a 


IgG2b 


IgG3 


IgM 


EV034BIG 


+ 










EV034B2AG 




+ 








EV034BM 










+ 


EV034B2BG 






+ 






EV034B3G 








+ 




EV0141IG 


+ 










EV01413G 








+ 




EV01412AG 




+ 








EV0141M 










+ 


EV01412BG 






+ 
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[0057] [Example 4] (Preparation of anti-PTHrP monoclonal antibody) The cells of 10 
hybridoma clones in Example 3 were separately inoculated, 5xl0 6 cells/mouse, 
intraperitoneally to 10 to 12 week-old Balb/c mice which had been intraperitoneally 
administered with 0.5 ml of pristine 2 weeks before. After ascites were produced 
sufficiently, the ascites were collected. Monoclonal antibodies in the ascites were 
subjected to salting out with ammonium sulfate, dialysed with 10 mM potassium 
dihydrogenphosphate (pH 6.0), and then purified by 250 mM potassium 
dihydrogenphosphate gradient (pH6.8) using Baker bond ABX column (J. T. Baker). 
The obtained anti-PTHrP monoclonal antibody was 20.5 to 58.7 mg. 
[0058][Example 5] (Properties of anti-PTHrP monoclonal antibody in hypercalcemia 
model animal) The therapeutic and preventive effect of the anti-PTHrP monoclonal 
antibody obtained in Example 4 in a hypercalcemia model animal was examined in a 
system using an osmotic pump (ALZA Corporation; model 2002). First, the osmotic 
pump was charged with 200 pi of rPTHrP (1.75 mg/ml) dissolved in physiological 
saline containing 1% bovine serum albumin. Then the osmotic pump was implanted 
intraperitoneally in a 10-week old Balb/c mouse. Blood was collected 50 jil each via 
the caudal vein every two days, and Ca level in the serum was measured using an 
atomic absorption spectrophotometer (Hitachi: model Z6100). 

[0059] After the osmotic pump was implanted in a mouse in the preliminary 
experiment, Ca level in the serum was shown to be 19 to 20mg/dl on around day, 5 to 6. 
Accordingly, on day 6 after implantation of the osmotic pump, 300 fig of anti-PTHrP 
monoclonal antibody purified in Example 4 was administered to a mouse via caudal 
vein, and the effect was examined. Figure 1 shows the result. As shown in Fig. 1, 
the purified anti-PTHrP monoclonal antibody obtained in Example 4 was shown to be 
effective as a therapeutic and preventive agent for hypercalcemia. 
[0060] [Example 6] (Preparation of F(ab') fragment of anti-PTHrP monoclonal 
antibody) The purified anti-PTHrP monoclonal antibody obtained in Example 4 was 
dissolved in a buffer (0.05 M sodium citrate/0.15 M NaCl (pH 4.0)), followed by 
digestion with pepsin (Sigma) at 37*C for 5 min. The weight of the pepsin used as 
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described above was 1/35 of that of the anti-PTHrP monoclonal antibody. Then, 
reaction was stopped by addition of a 1/3 volume of 3 M Tris (pH 8.6). 
[0061] The digested product was dialysed with 10 mM potassium 
dihydrogenphosphate (pH 6.0) and then subjected to ion exchange chromatography with 
a Baker bond ABX column (J. T. Baker) using 250mM potassium dihydrogenphosphate 
gradient (pH 6.8), Thus, F(ab') fragments were purified and collected. The fragment 
was examined by SDS-PAGE gel electrophoresis under non-reducing condition, so that 
a single band of a molecular weight of 122,000 daltons was obtained. 
[0062] In the hypercalcemia model animal, the purified F(ab') 2 fragment was 
confirmed to have specificity and reactivity identical to those of IgG before digestion, 
based on the results from the enzyme antibody technique, and inhibitory activity against 
adenylate cyclase activation activity. 

[0063] [Example 7] (Isolation of variable region genes [VDJ H (H-chain) and VJ L (L- 
chain)] of anti-PTHrP monoclonal antibody from anti-PTHrP monoclonal antibody- 
producing hybridoma) As described below, mRNA was isolated from anti-PTHrP 
monoclonal antibody-producing hybridoma, and then cDNA was synthesized. Next, 
VDJ H gene and VJ L gene were cloned by PCR (polymerase chain reaction). 
[OlV^]7-1 Rytractinn of total RNA 

A hybridoma EV034BIG culture solution was centrifuged (1200 rpm), so that 
approximately 3x10 s cells of the hybridoma were obtained. The hybridoma was 
washed with phosphate-buffered physiological saline (hereinafter referred to as PBS), 
and then total RNA was extracted from the cells using a total RNA separator (Clontec). 
Extraction was performed according to the protocol provided with the system. The 
obtained RNA was dissolved in Tris-EDTA buffer (hereinafter referred to as TE) (pH 
7.5), thereby obtaining a total RNA sample. 
[0065] 7-2 Purification of mRNA 

mRNA was purified using oligotex-dt30 (Takara Shuzo) from the total RNA extracted 
in the above Section 7-1. Purification was performed according to the protocol 
provided with the system. After phenol extraction and ethanol precipitation, the 
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product was dissolved in TE, thereby obtaining mRNA samples. 
[0066] 7-T Synthesis of cDNA 

To clone the variable region genes (VDJ H and VJJ by PCR, cDNA was synthesized 
from the mRNA obtained in Section 7-2. Synthesis was performed using a cDNA 
synthesis reagent (Pharmacia) according to the protocol provided therewith. Literature 
including Gubler, U. et al (Gene, vol. 25, 263 (1983)), Hanahan. D. <DNA Cloning 
(Glover, D. M., ed.), IRL Press, Oxford, vol. 1, 109 (1985)), Scalenghe, R et al 
(Chromosoma vol. 82, 205 (1985)), and Okayama, H. et al., (Methods in Enzymology 
vol. 154, 3 (1987)) were used for a reference in the protocol. The obtained cDNA was 
extracted with phenol/chloroform and purified with a spun column, thereby obtaining a 
cDNA sample. 

[0067] 7-4 Cloning of variable region gene rVDJ u and VJ L 1 

A conserved DNA sequence in the variable region of IgG used herein was selected from 
Kabat et al's data file (Sequences of Proteins of Immunological Interest, jUS Dept. of 
Health and Human Services, US Government Printing Office (1987)). Tjie nucleotide 
sequence encodes an amino acid sequence starting from the amino terminus of a mature 
protein and contains no signal sequence of the protein. The following four types of 
primers (the nucleotide sequences are shown in SEQ ID NOS: 8 to 11) to be used for 
PCR were produced based on the DNA sequence. These primers were synthesized 
using a DNA synthesizer (Applied Biosystems, Model 381 A): VDJ„5' 5* 
TCTAGAATGC AGGT(CT)CAGCT G(AC)AGCAGTC(AT) GG 3* VDJ„3* 
5 * GGTGTTCCTC GAGGTCTAGT GACCGTGGTC CCT(GT)(CGXGA)CCCC AG 3' 
VJ L 5' 5 CGTGGCTCTA GAAGAAATTG TG(AC)TGACCCA GTCTCCA 3* VJ L 3* 
5'AACTCGAGCC AGCTTGGTCC C(CA)(CG)C(AT)CCGAA CGTG3\ 
[0068] PCR was performed using the above VDJ„5* and VDJ H 3' or VJ L 5' and VJ L 3' as 
primers and the above cDNA as a template, thereby amplifying the specific sequence 
(H-chain or L-chain) of the variable region of the antibody. DNA amplification by 
PCR is described in Erlich, H. A. ed (PCR Technology, Stockton Press (1989)). In 
this example, the above PCR was performed using a gene amplification reagent (Takara 



20 



H4-228089 



Shuzo). Since the above primers used in cDNA cloning contain restriction enzyme 
cleavage sites, cDNA cloning and amplification cause Xba I to be introduced onto the 5' 
side or Xho I onto the 3' side of VDJ H and VJ L , respectively. 
[0069] 7-S Nucleotide sequenc e of variable region pene 

The nucleotide sequence of the variable region gene cloned in Section 7-4 was 
determined by a modified method of Sanger, R et aTs dideoxy method (Proc. Natl. 
Acad. Sci. USA. Vol. 74, 5463 (1977)) using a reagent (Toyobo). The results are 
shown in SEQ ID NOS: 5 and 6. Further, amino acid sequences predicted from these 
nucleotide sequences are shown in SEQ ID NOS: 3 and 4. 

[0070] [Example 8] (Cloning of human immunoglobulin constant region gene (Cyl (H- 
chain) and Ck (L-chain))) Human Cyl and Ck required for producing a mouse/human 
chimeric monoclonal antibody were cloned from human immunoglobulin-producing 
carcinoma cells ARH-77. 
[OQ71] B-1 Isolation of chromosome DNA 

Human immunoglobulin-producing carcinoma cells ARH-77 (ATCC CRL-1621) were 
cultured in RPMI1640 media (Dainippon Pharmaceutical) containing 10% fetal calf 
serum (hereinafter referred to as FCS, Dainippon Pharmaceutical). The obtained cells 
were washed with PBS, and then uniformly suspended in TNE solution [10 mM Tris- 
HC1 (pH 7,5), 0.1 M NaCl, 1 mM EDTA]. To the suspension, Proteinase K 
(Boehringer) was added to a final concentration of 0.1 mg/ml, and then SDS was added 
to a final concentration of 0.3%. After stirring, the mixture was kept at 60*0 for 4 
hours. An equivalent volume of phenol was added to the mixture and the mixture was 
stirred for 2 hours, followed by centrifugation at 3000 rpm for 10 min. The aqueous 
layer was collected, and another phenol extraction was performed. After addition of 
an equivalent volume of chloroform to the aqueous layer, the mixture was gently shaken, 
and then centrifuged at 3000 rpm for 5 min. A 0.1 volume of 3 M sodium acetate and 
an equivalent volume of isopropanol were added to the product, and then the resulting 
fiber-shaped chromosome DNA was collected by winding onto a glass rod. The DNA 
was washed with ethanol, air-dried, and then dissolved in an appropriate volume of TE. 
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A 1/50 volume of 1 mg/ml RNase boiled for lOmin was added to the solution, followed 
by incubation at 37*C for 1 hour. Phenol extraction and ethanol precipitation were 
performed again for purification, and the purified product was finally dissolved in TE, 
thereby obtaining approximately 3mg of chromosome DNA. 

[0072] S-2 Preparation of DNA fragment containing Cvl and DNA fragment containing 

The chromosome DNA obtained in Section 8-1 was completely denatured with 
restriction enzymes as follows and then molecular weight fractionation was performed 
by agarose gel electrophoresis. First, 300 ng of chromosome DNA was maintained in 
10 mM Tris-HCl (pH 7.5), 100 mM sodium chloride, and 10 mM magnesium chloride, 
together with 300 units of Eco RI overnight at 37t:, thereby completely cleaving the 
DNA. The product was subjected to phenol extraction and ethanol precipitation, and 
then dissolved in TE. The sample was subjected to 0.75% agarose electrophoresis at 
100 V for 3 hours, and then incisions were made in the gels at positions thought to 
correspond to approximately 2 kb and 15 kb (based on a molecular weight marker 
subjected to electrophoresis at the same time). Then DEAE paper (Toyo Roshi Kaisha, 

Ltd., DEAE ion exchange filter) was inserted to the incision and electrophoresis was 

i 

continued, thereby allowing 2 to 4 kb and 15 to 30 kb DNAs to adsoib to the paper. 
After adsorption of the target DNAs, paper was removed from the gel. The DNAs 
were eluted from the paper in 1.5 M sodium chloride solution, subjected to phenol 
extraction and ethanol precipitation, and then dissolved in TE. Thus, the TE solution 
containing a DNA fragment having Cyl or a DNA fragment having Ck dissolved therein 
was obtained. 

[0073] S-T Constru ction of chromosome DNA phage library 

1 Mg of the DNA fragment (a 15 to 30 kb DNA) containing Cy\ obtained in Section 8-^2 
and 2.5 pg of lambda cloning vector EMBL4 (Stratagene) cleaved with Eco RI were 
allowed to react and ligate to each other using a ligation reagent (Takara Shuzo) for 
lOmin at 26 *C. Thus, the DNA fragment containing Cyl was cloned. Then, 
packaging was performed according to the protocol of an in vitro packaging reagent 
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(Stratagene), thereby obtaining a H-chain phage library. 

[0074] Separately, 1 pg of the DNA fragment (a 2-4 kb DNA) comprising Ck 
obtained in Section 8-2 and 2.5 pg of a lambda cloning vector XgtlO (Stratagene) 
cleaved with Eco RI were allowed to react and ligate using a ligation reagent (Takara 
Shuzo) for 10 min at 26*C . Thus, the DNA fragment comprising Ck was cloned. 
[0075] 8-4. Preparation of probe for human IeG constant region gen e 
The following probes HI and H2 were designed from the sequence of Cyl derived from 
ARH-77 that Ellison, J. W. et al (Nucleic Acids Research, vol. 10, 4071 (1982)) have 
revealed. 

Probe HI (shown in SEQ ID NO: 12) 

5' AGGTGCAGCTACAGCAGTGGGGCGCAGGACTGGTGAAGCCTTCGGAGA 3' 

Probe H2 (shown in SEQ ID NO: 13) 

5' 

ACTACTACTATGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTC 
CTCA 3' 

These probes were synthesized by a DNA synthesizer. These probes were a gene 
sequence of the J H region and that of the framework region of ARH-77, respectively. 
[0076] Separately, the following probe LI was designed from Ck gene of Ellison, J. 
W(described above). 
Probe LI (shown in SEQ ID NO: 14) 

5' ACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTT 3' 
The probe was also synthesized by a DNA synthesizer. The sequence is a 50 bp 
sequence on the 5' terminal side of Ck gene. The probe was labeled with a reagent for 
labeling DNA 5' terminus (Takara Shuzo). After the enzyme was deactivated by 
heating at 65*0 for lOmin, the product was purified with a column that had been 
charged with Sephadex G-50 (Pharmacia) , and then used. 
[0077] 8-5. Screening for human IgG constant region gen e 

Cyl and Ck genes were screened by a plaque hybridization method according to 
standard techniques. Escherichia coli strains P2-392 and NM514 were infected with 



23 



H4-228089 



phage libraries XEMBL4 having DNA comprising Cyl, and with AgtlO having DNA 
comprising Ck of those constructed in Section 8-2. Then, plaques hybridizing to the 
probes prepared in Section 8-4 were screened. Therefore, a strain Hl-8 hybridizing to 
probes HI and H2, and a strain L14-2 hybridizing to probe LI were obtained. The 
nucleotide sequences of the resulting inserted fragments were determined by a dideoxy 
method. In both cases, a gene of a portion encoding the protein was confirmed to be 
identical to a known sequence. Each inserted fragment was cleaved out with 
restriction enzymes Hind m and Xba I, or Eco RI, subcloned into pUC19, thereby 
obtaining pUC-Cvl or pL14-2. 

[0078] [Example 9] (Construction of chimeric antibody expression vector) A chimeric 
antibody expression vector was constructed as described below. 
[0079] Q-1 Modifi cation of a mouse gene 

The mouse VDJ„ gene cloned in Section 7-4 contained no signal sequence essential for 
secretion of a protein. Therefore, a gene comprising a portion corresponding to the 
signal sequence of an antibody (Anti-CEA MoAb) reported by Cabilly, S. et al (Proc. 
Natl. Acad. Sci. USA., vol. 81, 3272 (1984)) was synthesized. Then, PCR was 
performed using the gene as a primer (primer Lh), thereby obtaining LVDJ H gene 
comprising the signal sequence of the antibody added to VDJ H gene. The sequence of 
the primer L„ is as shown below, and is also shown in SEQ ID NO: 15. 

Primer Lh ^ 

CCTCnAGATGAACnTCGGGCTCAGCTTGATTTACCTTGTCCTGGTTTTAAAAG 

TTGTCCAGTGTCAGGTTCAGCTGCAGCAGTCTGGAC 3' 
The thus obtained DNA fragment was subcloned into Xba l-Sal I site of pUC19. 
[0080] Similarly, a signal sequence was added to mouse VJ L gene as described below. 
First, a gene comprising a portion corresponding to the L-chain signal sequence of Anti- 
CEA MoAb was synthesized. Then PCR was performed using the gene as a primer, 
thereby obtaining LVJ L gene having the signal sequence added to VJ L gene. The gene 
was subcloned to Xba I-Sal I site of pUC19. The sequence of primer Ll is as shown 
below and is also shown in SEQ ID NO: 16. 
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Primer Ll 5 

CCTCTAGATGGGCATCAAGATGGAGACACATTCTCAGGTCTTTGTATACATGT 

TGCTGTGGTTGTCTGGTGTTGAAGGAGAAATTGTGATGACCCAGTCTCCACT 
CTCC 3' 

[0081] Q-7 Constru ction of chimeric antibody expression vector 

First, pSVeSall (Japanese Patent Application Laying-Open (kokai) No. 62-14783 was 
cleaved with a restriction enzyme Nco I, thereby isolating an approximately 4.7kb 
fragment which confers a replication origin (ori) in Escherichia coli and ampicillin 
resistance. T4DNA ligase was used to circularize the fragment, so that pSVeSall-ffirui 
m (European Patent Application Publication No. 0420502) was produced. The vector 
was introduced and amplified in Escherichia coli (£. coli) DH5cc. As shown in Fig. 2, 
the vector was cleaved with Hind m, blunt-ended, added with pXbal linker, and then 
circularized with T4DNA ligase, thereby obtaining pSVeXbal. The vector was 
introduced and amplified in E. coli DH5a. As shown in Fig. 2, an early promoter 
region containing the replication origin of SV40 was located upstream of Xba I 

f 

recognition site in the vector pSVeXbal. Next, a Cvl gene was cleaved out with Hind 
m and Xba I from the plasmid pUC-Cyl obtained in Example 8(in which an 
approximately 6kb restriction enzyme Hind UJ + Xba I fragment comprising the human 
H-chain Cyl gene had been subcloned). The Cvl gene, the mouse H-chain LVDJ„ gene 
fragment obtained in the above Section 9-1, and a vector obtained by cleaving 
pSVeXbal with Xba I were ligated with T4DNA ligase, thereby constructing pSVeH26. 
Figure 2 shows the steps involved. 

[0082] Subsequently, only the Eco RI site close to the 5' terminus of pL14-2 (obtained 
by subcloning a human Ck gene into pUC19) obtained in Example 8 was partially 
denatured, and converted to Hind TH site using pHindm linker (see Fig. 3). This was 
cleaved with Eco RI and Hind m, so that a region containing the Ck gene was cleaved 
out. Then, the mouse LVJ L gene subcloned to pUC19 was cleaved out with Xba I and 
Hind m. The above Eco KL-Hind m fragment, Xba I-Hind HI fragment, and a 
fragment obtained by cleaving pSVeXbal with Eco RI and Xba I were ligated with 
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T4DNA ligase, thereby constructing pSVeL26 (Fig. 3) which comprises mLVJ L gene 
and the human Ck gene as shown in Fig. 3. 

[0083] Then, the Tthlll I site of the pSVeL26 was blunt-ended, and then a Bam HI 
recognition site was introduced using pBamHI linker (Fig. 4). The product was 
cleaved with Eco RI and Bam HI, so that a fragment comprising mLVJ L gene and the 
human Ck gene was cleaved out. The obtained fragment and a fragment obtained by 
cleaving pSVeH26 with Bam HI and Eco RI were ligated using T4DNA ligase, thereby 
obtaining a chimeric antibody expression vector, pSVeHL26. Figure 4 shows the 
above steps. 

[0084] To introduce the chimeric antibody expression vector into an animal cell, a drug 
resistance gene was introduced into the vector as described below. First, the Tthlll I 
site of Yamashita, K. et al's pSVeLTdh (Agric. Biol. Chem., vol. 54, 2801 (1990)) was 
converted to a Bam HI recognition site, and then cleaved with Bam HI, thereby isolating 
a gene comprising each expression unit of Escherichia coli xanthine-guanine 
phosphoribosyltransferase (Eco-gpt) and dihydrofolate reductase (DHFR) as a Bam HI 
fragment (Fig. 5). The gene fragment was inserted and ligated to Bam HI site of 
pSVeHL26, thereby obtaining pSVeH26-DM. Figure 5 shows the steps involved. 
[0085] [Example 10] (Introduction of chimeric antibody expression vector into animal 
cell and selection thereof) pSVeHL26-DM constructed in Example 9-2 was introduced 
into a mouse myeloma cell line, or a hamster cell line. 
[0086] 10-1- Gene i ntroduction into mouse myeloma cell 

An expression vector was introduced into an FO cell, a mouse myeloma cell, by a 
DEAE-dextran method. Introduction was performed according to Takai et al's method 
(Toshiyuki TAKAI, Cell Technology, vol. 9, 652 (1990)). Transformants were selected 
in a Dulbecco's modified Eagle's MEM medium (DMEM) containing 10% FCS and 
supplemented with a selection reagent (final concentration: 200 Mg/ml xanthine, 5 |ig/ml 
adenin, 5 pg/ml thymidine, 2.5 jig/ml mycophenolic acid, 0.1 jig/ml aminopterin). 
[0087] The amount of antibody produced by the obtained transformant was measured 
by ELISA as described below. First, the anti-human IgG was put into and coated over 
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a 96-well plate at 4*C overnight, and then washed with PBS containing 0.05% Tween 
20. Next, nonspecific reaction was blocked with PBS containing 1% gelatin. The 
culture supernatant of the above transformant was put into each well, maintained at 
37*C for 1 hour, washed with PBS containing 0.05% Tween20, and then added with 
peroxidase-labeled monoclonal antibody (anti-human IgGFc fragment, or anti-human 
IgGK-chain), followed by incubation at 37^ for 1 hour. Subsequently, a color reagent 
(0.04% o-phenylenediamine, 0.033% hydrogen peroxide, 25 mM citric acid, and 50 
mM disodium hydrogenphosphate (pH 5.0)) was added. 20 minutes later, 4 N 
sulfuric acid was added to stop reaction, and then absorbance at 492 nm was measured, 
thereby determining the production amount with the purified human antibody as a 
standard. Therefore, as shown by the typical examples in Table 2, cells expressing the 
antibodies were obtained. Binding ability and neutralizing ability for PTHrP were 
examined according to Example 2 using chimeric antibodies produced by these 
transformants. The results for both abilities were equivalent to those of mouse 
monoclonal antibody. 

[0088] 10-2. Gene introduction into hamster cell 
An expression vector was introduced into hamster cells, that is, Chinese hamster ovary 
(CHO) cell (ATCCCCL-61) (commercially available) by a calcium phosphate method 
according to Chen, C. et al (Mol. Cell. Biol., vol. 7, 2745 (1987)). Transformants were 
selected by culturing the transformants in a DMEM containing 10% FCS and 
supplemented with a selection reagent (final concentration: 200 |ig/ml xanthine, 5 |ig/ml 
adenin, 5 jig/ml thymidine, 25 jig/ml mycophenolic acid, 0.1 jig/ml aminopterin). The 
amount of the antibody produced by the resulting transformant was measured by ELISA 
in the same manner as in Section 10-1. Table 2 shows typical examples of 
transformants producing the antibody. Binding ability and neutralizing ability for 
PTHrP were examined according to Example 2 using chimeric antibodies produced by 
these transformants. The results for both abilities were equivalent to those of a mouse 
monoclonal antibody. 

[0089] 10-3. Breeding of chimeric antibody producing cell 
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The transformant containing the chimeric antibody expression vector obtained in the 
above Section 10-1 and Section 10-2 was cultured for approximately 1 month in a 
medium containing 50 nM to 200 nM methotrexate (MTX TAKEDA CHEMICAL 
INDUSTRIES, LTD.), thereby isolating transformants (transformants having DHFR 
gene) showing MTX resistance. Table 2 shows typical examples of the resulting 
transformants. 
[0090] 



[Table 2] 



Host Cell 


Transformant 


MTX concentration 


Antibody 




Name 


[nM] 


production 








amount [ug/ml] 


FO. 


F26-01 


n 

U- 


111 


F26-02 


0 


0.75 


F26-03 


0 


0.89 


F26-04 


0 


1.50 


F26-05 


0 


1.02 


F26-50 


50 


0.32 


F26-51 


50 


1.67 


F26-101 


100 


1.73 


F26-102 


100 


3.88 


F26-103 


100 


5.21 


CHO 


C26-01 


0 


0.03 


C26-02 


0 


0.06 


C26-03 


0 


0.02 


C26-50 


50 


0.29 


C26-51 


50 


0.52 


C26-101 


100 


0.10 


C26-102 


100 


1.32 


C26-201 


200 


1.44 


C26-202 


200 


1.51 


C26-203 


200 


0.78 


C26-204 


200 


1.20 



[0091] 10-4. Culture of transformant cell and purification of antibody 



Among the cells obtained in Example 10-3, transformants F26-102 and F26-103 
showing high antibody production amount were cultured separately. Culturing was 
performed in serum free media which had been prepared by adding 5 Mg/ml transferrin 
and 1 mg/ml BSA to Iscove's modified Dulbecco's media (IMDM). The cells were 
cultured in the presence of 5% C0 2 at 37*C for 5 days, so that approximately 4 1 of 
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culture supernatant was obtained. Antibodies were purified from the culture 
supernatant in the same manner as in Example 4, thereby obtaining approximately 12 
mg of chimeric antibodies for each transformant. 

[0092] [Example 11] (Properties of chimeric antibody in hypercalcemia model animal) 
Therapeutic and preventive effect in hypercalcemia model animal was measured in the 
same manner as in Example 5 using the chimeric antibodies purified in Example 10-4. 
Therefore, the chimeric antibodies were shown to have an effect equivalent to that of a 
mouse monoclonal antibody, and to be very effective as a therapeutic and preventive 
agent for hypercalcemia. 

[0093] Further, prostate carcinoma cells PC-3 (purchased from Dainippon 
Pharmaceutical) producing PTHrP were implanted to a nude mouse. When the blood 
calcium level reached 18 to 20 mg/dl, 300 |Jg of antibodies prepared in Example 4 or 
10-4 were administered respectively via the caudal vein (n=5 each), so that the 
therapeutic and preventive effect on hypercalcemia were examined. As a result, all the 
mice in the groups administered with each of the antibodies survived, and the normal 
calcium level was maintained for 1 week or more. In contrast to this result, the 
calcium level of the mice in a control group remained unchanged (18 to 20 mg/dl) and 
most of the mice died after 3 to 4 days in average. 
[0094] 

[Effect of the invention] The present invention can provide a therapeutic and 
preventive agent for hypercalcemia which comprises an anti-human parathyroid 
hormone related protein monoclonal antibody or the fragment thereof, as described 
above. The use of the monoclonal antibody enables treatment of hypercalcemia with 
better results and for over a relatively longer period of time than methods using standard 
anti-sera or polyclonal antibodies. 

[0095] Moreover, we have elucidated the sequence of the variable region of the above 
antibody in the present invention. By gene manipulation techniques using the 
sequence, a rodent/human chimeric monoclonal antibody which recognizes a human 
parathyroid hormone related protein is prepared. Administration of a preventive and 
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therapeutic agent for hypercalcemia comprising the chimeric monoclonal antibody as an 
active ingredient can keep allergy reaction lower, so that sufficient therapeutic effect can 
be obtained. 



[0096] 

[Sequence listing] 
[0097] 

[SEQ ID NO: 1] 
SEQUENCE LENGTH: 98 
SEQUENCE TYPE: amino acid 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
FRAGMENT TYPE: internal fragment 
FEATURE 

Identification Method: E 
Sequence 



?ro Clu Leo Val Lys Pro Gly Ala Ser V,| Lys He Ser Cys Lys Ala 



1 5 10 



15 



Ser Gly Tyr Ser Pbe Thr Gly Tyr Phe Mel Asn Trp Val Mel Gin Ser 

20 25 30 

H.s Gly Ly s Ser Leu Clu Trp lie Cly Arg He Asn Pro Tyr Asn Gly 

35 40 45 

Asp Thr Pbe Tyr Asn Gin Lys Phe Lys Gly Lys Ala Thr Leo Thr V,| 

" 50 55 60 

Asp Lys Ser Ser Ser Thr Ala His Met G.u Leu Arg Ser Leu Ala Ser 
70 75 80 

Clu Asp Ser Ala V.I Tyr Tyr Cys Ala Arg Cly Gly Val Thr Thr Glu 

85 90 95 

Pbe Cly ss 



[0098] 
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[SEQ ID NO: 2] 
SEQUENCE LENGTH: 92 
SEQUENCE TYPE: amino acid 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
FRAGMENT TYPE: internal fragment 
FEATURE 

Identification Method: E 
Sequence 

Leu Ser Leu Pro Val Ser Leu Cly Asp Gin Ala Ser He Ser Cys Arg 

1 5 10 15 

Ser Ser Gin Ser He Val His Ser Asn Gly Asn Thr Tyr Leu Glu 7rp 

20 25 30 

Tyr Leu Gin Lys Pro Gly Glu Ser. Pro Lys Leu Leu lie Tyr Lys Val 

35 40 45 

Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser 

50 55 60 

Gly Thr Asp Phe Thr Leu Lys lie Ser Arg Val Glu Aia Glu Asp Leu 
65 70 75 80 

Ciy Val Tyr Tyr Cys Pbe Gin Gly Ser His Val Pro 
85 90 92 

[0099] 

[SEQ ID NO: 3] 
SEQUENCE LENGTH: 116 
SEQUENCE TYPE: amino acid 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
FRAGMENT TYPE: internal fragment 
FEATURE 

Identification Method: E 
Sequence 
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Met G1d Val Glo Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 

15 10 15 

Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Pbe Thr Gly 

20 25 30 

Tyr Phe Mel Asd Trp Val Met Glo Ser His Gly. Lys Ser Leu Glu Trp 

35 40 45 

Me Gly Arg Me Asd Pro Tyr Aso Gly Asp Tbr Phe Tyr Asn Gin Lys 

50 55 60 

Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala 
65 70 75 80 

His Met Glu Leu Arg Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
85 90 95 ( 

Cys Ala Arg Gly Gly Vai Thr Thr Glu Phe Gly iyr Trp Gly Pro CLy 

100 105- 110 

Thr Thr Val THr 
115 



[0100] 
[SEQ ID NO: 4] 
SEQUENCE LENGTH: 113 
SEQUENCE TYPE: amino acid 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
FRAGMENT TYPE: internal fragment 
FEATURE 

Identification Method: E 
Sequence 



Leu Glu Glo lie Val Met Thr Glu Ser Pro Leo Ser Leu Pro Val Ser 

1 5 10 15 ' 

Leu Gly Asp Glo Ala Ser He Ser Cys Arg Ser Ser Glo Ser He Val 

20 25 30 

His Ser Aso Gly Aso Tbr Tyr Leu Glu Trp Tyr Leu Glo Lys Pro Gly 

35 40 45 

Gin Ser Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly 

50 55 60 

Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
65 70 75 80 

Lys He Ser Arg Val Glu Ala Glo Asp Leu Gly Vai Tyr Tyr Cys Phe 

85 90 95 

Gin Gly Ser His Val Pro Tyr Thr Phe Gly Ala Gly Thr Lys Leu Ala 
100 105 110 

Arg 
113 
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[0101] 

[SEQ ID NO: 5] 
SEQUENCE LENGTH: 356 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: linear 
MOLECULE TYPE: cDNA to mRNA 
FRAGMENT TYPE: internal fragment 
Sequence 



TCTAGA ATC CAC CTT CAC CTC CAC CAC TCT GGA CCT GAG CTG GTG AAG CCT 51 
CGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTT ACT 99 

GGC TAC TTT ATG AAC TGG GTG ATG CAG AGC CAT GGA AAG AGC CTT GAG 147 

TGC ATT GGA CCT ATT AAT CCT TAC AAT GGT GAT ACT TTC TAC AAC CAG 195 

AAG TTC AAG GGC AAG GCC ACA TTG ACT GTA GAC AAA TCC TCT AGC ACA 2*43 

GCC CAC ATG GAG CTC CGG AGC CTG GCA TCT GAG GAC TCT GCA GTC TAT 291 

TAT TGT CCA AGA GGG GGG GTT ACG ACG GAG TTT GGT TAC TGG GGT CCA 339 

GGG ACC ACG GTC ACT AG 356 



[0102] 

[SEQ ID NO: 6] 
SEQUENCE LENGTH: 341 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: linear 
MOLECULE TYPE: cDNA to mRNA 
FRAGMENT TYPE: internal fragment 
Sequence 
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T CTA CAA GAA ATT GTC ATG ACC CAG TCT CCA CTC TCC CTG CCT GTC ACT 49 

CTT GGA GAT CAA GCC TCC ATC TCT TGC AGA TCT ACT CAG AGC ATT GTA 97 

CAT ACT AAT GGA AAC ACC TAT TTA GAA TGG TAC CTG CAG AAA CCA GCC 145 

CAG TCT CCA AAG CTC CTG ATC TAC AAA GTT TCC AAC CGA TTT TCT GGG 199 

GTC CCA GAC AGG TTC ACT GGC AGT GGA TCA GGG ACA GAT TTC ACA CTC 241 

AAC ATC AGC ACA GTG GAG GCT GAG GAT CTG GGA GTT TAT TAC TGC TTT 289 

CAA GGT TCA CAT GTT CCG TAC ACG TTC GGT GCT GGG ACC AAG CTG GCT 337 

CGA G 341 



[0103] 

[SEQ ID NO: 7] 
SEQUENCE LENGTH: 34 
SEQUENCE TYPE: amino acid 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 
FRAGMENT TYPE: internal fragment 
FEATURE 

Identification Method: S 
Sequence 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He Gin 

15 10 15 

Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu He His 
20 25 30 

Thr Ala 
[0104] 

[SEQ ID NO: 8] 
SEQUENCE LENGTH: 32 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

34 



MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

TCTAGAATGC AGGTYCAGCT GMAGCAGTCW GG 
[0105] 

[SEQ ID NO: 9] 
SEQUENCE LENGTH: 42 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid synthetic DNA 
Sequence 

GGTGTTCCTC GAGGTCTAGT GACCGTGGTC CCTKSRCCCC AG 
[0106] 

[SEQ ID NO: 10] 
SEQUENCE LENGTH: 37 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

CGTGGCTCTA GAAGAAATTG TGMTGACCCA GTCTCCA 



[0107] 

[SEQ ID NO: 11] 



35 



H4-228089 



SEQUENCE LENGTH: 34 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: synthetic DNA 
Sequence 

AACTCGAGCC AGCTTGGTCC CMSCWCCGAA CGTG 34 
[0108] 

[SEQIDNO:12] 
SEQUENCE LENGTH: 48 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

AGGTGCAGCT ACAGCAGTGG GGCGCAGGAC TGGTGAAGCC TTCGGAGA 48 
[0109] 

[SEQIDNO: 13] 
SEQUENCE LENGTH: 66 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

ACTACTACTA TGGTATGGAC GTCTGGGGCC AAGGGACCAC GGTCACCGTC TCCTCA 66 
[0110] 
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[SEQ ID NO: 14] 
SEQUENCE LENGTH: 50 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

ACTGTGGCTG CACCATCTGT CTTCATCTTC CCGCCATCTG ATGAGCAGTT \ 50 
[0111] 

[SEQ ID NO: 15] 
SEQUENCE LENGTH: 89 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

CCTCTAGATG AACTTCGGGC TCAGCTTGAT TTACCTTGTC CTGGTTTTAA AAGTTGTCCA 60 
GTGTCAGGTT CAGCTGCAGC AGTCTGGAC 89 

[0112] 

[SEQ ID NO: 16] 
SEQUENCE LENGTH: 109 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
Sequence 

CCTCTAGATG GGCATCAAGA TGGAGACACA TTCTCAGGTC TTTGTATACA TGTTGCTCTG 60 
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GTTGTCTGGT GTTGAAGGAG AAATTGTGAT GACCCAGTCT CCACTCTCC 109 



[Brief description of drawings] 

[Fig. 1] A graph shows therapeutic and preventive effect of anti-PTHrP monoclonal 

antibody against hypercalcemia when a hypercalcemia model animal was used. 

[Fig. 2] An explanatory drawing shows construction of pSVeH26 to be used for 

preparing an expression vector having a gene encoding the chimerip monoclonal 

antibody of the present invention. , 

[Fig. 3] An explanatory drawing shows construction of pSVeL26 to be used for 

preparing an expression vector having a gene encoding the chimeric monoclonal 

antibody of the present invention. 

[Fig. 4] An explanatory drawing shows construction of pSVeHL26 which is an 
expression vector having a gene encoding the chimeric monoclonal antijbody of the 
present invention. 

[Fig. 5] An explanatory drawing shows construction of pSVeHL26-DM which is an 
expression vector having a gene encoding the chimeric monoclonal antibody of the 
present invention. 
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